5-CUBED

CONDENSED EXPERIMENTER DATA

71-096A-01A, 2A, 3A, 4A, 5A, 6A + 7A

TR T




S-CUBED
COMMON CONDENSED EXPERIMENTER TAPES

71-096A-01A - 07A

THIS DATA SET HAS BEEN RESTORED. ORIGINALLY THERE WERE 293

7-TRACK, 800 BPI TAPES, WRITTEN IN BINARY. FORTY-SEVEN OF THESE ORIGINAL
TAPES WERE NOT RESTORED DUE TO THE TAPES BEING BAD. THESE TAPES ARE

LISTED LATER ON. THERE ARE 28 RESTORED TAPES. THE DR TAPES ARE 3480

CARTRIDGES AND THE DS TAPES ARE 9-TRACK, 6250 BPI. THE ORIGINAL TAPES
WERE CREATED ON AN IBM 360 COMPUTER AND THEY WERE RESTORED ON THE MODCOMP
COMPUTER. THE DR AND DS NUMBERS ALONG WITH THE CORRESPONDING D NUMBERS

AND THE TIME SPANS ARE AS FOLLOWS:

DR# Ds# D# FILES TIME SPAN

DR0O04938 DS004938 D022664 1-10 11/15/71 11/16/71
D022665 11-21 11/17/71 11/18/71
D022666 22-34 11/18/71 11/19/71
D022667 35-45 11/20/71 11/21/71 (a)
D022668 46-59 11/21/71 11/23/71
D022669 60-72 11/23/71 11/24/71
D022670 73-82 11/25/71 11/25/71 (b)
D022671 83-92 11/26/71 11/28/71
D022672 93-104 11/28/71 11/29/71

DR004939 DS004939 D022673 1-12 11/30/71 12/01/71
D022674 13-25 12/01/71 12/01/71
D022675 26-38 12/03/71 12/04/71
D022676 39-48 12/04/71 12/06/71 (c)
D022677 49-60 12/04/71 12/07/71
D022678 61-71 12/08/71 12/09/71 (d)
D022679 72-81 12/08/71 12/11/71
D022680 82-91 12/11/71 12/12/71
D022681 92-101 12/13/71 12/14/71

DR004940 DS004940 D022682 1-10 12/14/71 12/15/71
D022683 11-20 12/16/71 12/17/71
D022684 21-30 12/17/71 12/18/71
D022685 31-40 12/19/71 12/20/71
D022686 41-50 12/21/71 12/22/71 (e)
D022687 51~60 12/24/71 12/25/71
D022688 61-70 12/26/71 12/27/71 (£}
D022689 71-80 12/27/71 12/28/71
D022630 81-90 12/29/71 12/30/71




DR#

DRO04941

DR0O04942

DR0O04943

DR0O04944

DR0O043545

- DS#

DS004941

DS004942

DS004943

DS004544

D5004945

71-096A-01A-07A

D§

D022691
D022692
D0226893
D0226%4
D022695
D022696
D022697
D022698
D022699

D022700
D022701
D022702
D022703
D022704
D022705
D022706
D022707
D022708

D022709
D022710
Do22711
D022712
D022713
D022714
D022715
D022716
D022717

D022718
D022719
D022720
Do22721
D022722
D022723
D022724
D022725
DC22726

b022727
D022728
D022729
D022730
D022731
D022732
D022733
D022734
D022735

FILES

1-10
11-20
21-32
33-42
43-52
53-63
64-73
74-83
84-93

1-10
11-20
21-32
33-42
43-52
53-62
63-72
73-82
83-92

1-10
11-20
21-30
31-42
43-52
53-62
63-72
73-82
83-92

1-11
12-21
22-31
32-41
42-51
52-61
62-71
72-81
82-91

1-10
11-20
21-30
31-40
41-50
51-60
61-71
72-81
82-91

TIME SPAN
12/30/71 01/01/72
01/01/72 01/02/72
01/02/72 01/04/72
01/04/72 01/05/72
01/06/72 0L/07/72
01/07/72 01/09/72
01/098/72 01/10/72
01/11/72 01/12/72
01/12/72 01/14/72
01/14/72 01/15/72
01/15/72 01/17/72
01/17/72 01/18/72
01/19/72 01/20/72
01/20/72 01/22/72
01/22/72 01/23/72
01/24/72 01/25/72
01/25/72 01/26/72
01/27/72 01/28/72
01/28/72 01/30/72
01/30/72 01/31/72
02/01/72 02/02/72
02/02/72 02/03/72
02/05/72 02/07/72
02/07/72 02/08/72
02/09/72 02/10/72
02/10/72 02/12/72
02/12/72 02/12/72
02/13/72 02/15/72
02/15/72 02/16/72
02/17/72 02/18/72
02/18/72 02/20/72
02/20/72 02/21/72
02/22/72 02/23/72
02/23/72 02/24/72
02/26/72 02/26/72
02/26/72 02/28/72
02/28/72 02/29/72
03/01/72 03/02/72
03/02/72 03/03/72
03/04/72 03/05/72
03/05/72 03/07/72
03/07/72 03/08/72
03/09/72 03/10/72
03/10/72 03/12/72
03/12/72 03/13/72

(g}

(h)
(1)

(3
(k)
(1)

{m}

(n)
(o)

{p}

(q)

(r)

(s)

(t)



DR#

DR004946

DR004247

DR004948

DR0O04949

DR0O04950

DS#

DS004946

DSC004947

D5004948

DS004949

DS004950

71-096A-01A-07A

D#

D022736
D022737
D022738
D022739
D022740
D022741
D022742
D022743
D022744

D022745
D022746
D022747
D022748
D0227489
D022750
D022751
D022752
p022753

D022754
D022755
D022756
D022757
D022758
D022759
D022760
D022761
D022762

D022763
D022764
D022765
D022766
D022767
D022768
D022769
D022770
D022771

D022772
D022773
D022774
D022775
D022776
D022777
D022778
D022779
D022780
D022781

FILES

1-10
11-20
21-30
31-40
41-50
51-60
61-71
72-81
82-91

1-10
11-21
22-31
32-41
42-54
55-65
66-75
76-86
B7-96

1-11
12-21
22-32
33-44
45-54
55-64
65-74
75-84
85-94

1-10
11-13
14-26
27-36
37-46
47-56
57-68
69-78
79-88

1-13
14-24
25-38
39-48
49-59
60-66
67-76
77-86
87-92
93-99

TIME SPAN
03/13/72 03/15/72
03/15/72 03/16/72
03/17/72 03/18/72
03/18/72 03/20/72
03/20/72 03/21/72
03/21/72 03/23/72
03/23/72 03/24/72
03/25/72 03/26/72
03/26/72 03/28/72
03/28/72 03/29/72
03/30/72 03/31/72

03/31/72
04/02/72
04/03/72
04/06/72
04/08/72
04/10/72
04/11/72

04/13/72
04/15/72
04/16/72
04/18/72
04/21/72
04/23/72
04/24/72
04/26/72
04/29/72

05/01/72
05/02/72
05/04/72
05/05/72
05/07/72
05/09/72
0s5/10/72
05/12/72
05/13/72

05/15/72
05/16/72
05/18/72
05/20/72
05/21/72
05/23/72
05/25/72
05/26/72
05/28/72
05/29/72

04/01/72
04/03/72
04/05/72
04/08/72
04/08/72
04/11/72
04/13/72

04/14/72
04/16/72
04/17/72
04/19/72
04/22/72
04/24/72
04/25/72
04/27/72
04/30/72

05/02/72
05/04/72
05/05/72
05/07/72
05/08/72
05/10/72
05/11/72
05/13/72
05/15/72

05/16/72
05/18/72
05/20/72
05/21/72
05/23/72
05/24/72
05/26/72
05/28/72
05/28/72
05/30/72

{u)

(w)

(x)

(y)

(aa)

(bb)
(ce)



DR#

DR0O045S51

DR0O04952

DRO04953

DR0O04954

DR004955

DS#

D5S004851

DS004552

DS004953

DS004954

DS004955

71-096A-01A~-07A

D#

D022782
D022783
D022784
D022785
D022786
D022787
Do227%1
D022792
D022794
D022795

D022797
D022915
D02291e6
D022918
D022920
D022921
D022923
D022924

D022925
D022926
D022927
D022828
D022%525
D022930
D022831

D022932
D022933
D022934
D022935
D022936
D0223938
D022939
D022541
D022942

D022944
D022945
D022946
D022%47
D022948
D022549
D022951
D022952
DO22953

FILES

1-9
10-20
21-30
31-42
43-52
53-54
55-64
65-77
78-88
89-98

1-11
12-21
22-31
32-41
42-51
52-61
62-71
72-83

1-10
11-20
21-30
31-42
43-53
54-63
64-73

1-10
11-20
21-31
32-44
45-54
55-66
67-77
78-87
88-98

1-11
12-22
23-32
33-42
43-52
53-62
63-72
73-82
83-94

TIME SPAN
05/31/72 06/01/72
06/01/72 06/03/72
06/03/72 06/05/72
06/05/72 06/06/72
06/06/72 06/07/72
06/08/72 06/08/72
06/16/72 06/17/172
06/17/72 06/19/72
06/21/72 06/22/72
06/22/72 06/24/72
06/26/72 06/27/72
06/30/72 07/02/72
07/02/72 07/03/72
07/07/72 07/08/72
07/10/72 07/12/72
07/13/72 07/15/72
07/16/72 07/17/72
07/18/72 07/18/72
07/20/72 07/21/72
07/21/72 07/23/72
07/23/72 07/24/72
07/24/72 07/26/72
07/26/72 07/27/72
07/28/72 07/29/72
07/29/72 07/30/72
07/31/72 08/01/72
08/01/72 08/03/72
08/03/72 08/04/72
08/05/72 08/06/72
08/06/72 08/07/72
08/08/72 08/11/72
08/11/72 08/12/72
08/14/72 08/15/72
08/16/72 08/17/72
08/21/72 08/22/72
08/22/72 08/23/72
08/24/72 08/25/72
08/25/72 08/27/72
08/27/72 08/28/72
08/30/72 08/31/72
09/02/72 09/04/72
09/04/72 0s/05/72
09/05/72 09/07/72

(dd)
(ee}

(£f)

(hh)

(ii)



DR#

DR0O04956

DR0O04357

DR004958

DR0O04859

DR0O0G49¢60

DS#

DS004956

DS004557

DS004958

D5004959

DS004960

71-096A-01A-07A

D#

D022555
D022557
D022958
D023039
D023040
D023041
D023042
D023043
D023045

D023046
D023047
D023050
D023051
D023052

D023054
D023055
D02305s6
D023057
D023059
D023061
D023063
D023064
D023065
D023066

D0230¢8
D023076
D023077
D023078
D023079
D023080
D023081
D023082
D023084

D023085
D023086
D023087
D023088
D023089
D023092
D023094
D023095
D0230S%6

FILES

1-11
12-23
24-34
35-44
45-54
55-65
66-76
77-86
87-97

1-10
11-20
21-31
32-41
42-51

1-10
11-20
21-30
31-40
41-51
52-62
63-73
74-84
85-94
95-104

1-8

9-19
20-29
30-40
41-50
51-60
61-70
71-82
83-97

1-13
14-23
24-35
36-45
46-56
57-66
67-78
79-88
B9-100

TIME SPAN
09/07/72 09/10/72
09/12/72 09/13/72
09/13/72 09/15/72
09/15/72 09/16/72
09/17/72 09/18/72
09/18/72 09/20/72
09/20/72 09/21/72
09/21/72 09/23/72
09/25/72 098/26/72
09/26/72 09/27/72
09/28/72 09/29/72
10/02/72 10/04/72
10/04/72 10/05/72
10/06/72 10/07/72
10/07/72 10/09/72
10/10/72 10/12/72
10/12/72 10/13/72
10/14/72 10/15/72
10/18/72 10/20/72
10/20/72 10/23/72
10/24/72 10/26/72
10/26/72 10/28/72
10/29/72 10/31/72
10/31/72 11/01/72
11/02/72 11/03/72
11/14/72 11/15/72
11/16/72 11/17/72
11/17/72 11/18/72
11/19/72 11/20/72
11/20/72 11/22/72
11/22/72 11/23/72
11/24/72 11/25/72
11/27/72 11/28/72
11/28/72 11/30/72
11/30/72 12/01/72
12/01/72 12/03/72
12/03/72 12/04/72
12/05/72 12/06/72
12/09/72 12/10/72
12/12/72 12/14/72
12/14/72 12/15/72
12/15/72 12/17/72

(kk)

(11)



DR#

DR0O04961

DR0OG45962

DR0OG4963

DR004964

DR0O043965

DS#

DS004961

DS0049%62

DS0Q04963

DS004964

DS004965

71-096A-01A-07A

D#

D023098
D023099
D023100
D023101
D023102
D023103
D023104
D023105
D023106

D023107
D023109
D023111
D023112
D023113
D023114
D023115
D02311e
D023117

D023118
D023119
D023120
D023122
D023123
D023124
D023125
D023127
D023128

D023128
D023130
DC23131
D023132
D023133
D023137
D023138
D023140
D023141

D023142
D023322
D023323
D023325
D023326
D023328

FILES

1-13
14-25
26-35
36-45
46-56
57-67
68-77
78-87
88-99

1-11
12-22
23-34
35-46
47-56
57-69
70-81
82-94
95-102

1-10
11-22
23-33
34-44
45-54
55-66
67-78
79-89
90-99

1-12
13-23
24-35
36-47
48-59
60-70
71-82
83-92
93-103

1-10
11-20
21-30
31-43
44-55
56-65

TIME SPAN
12/20/172 12/21/72
12/21/72 12/23/172
12/23/172 12/24/72
12/25/72 12/26/172
12/28/72 12/29/72
12/29/72 12/31/172
12/31/72 01/01/73
01/01/73 01/03/73
01/03/73 01/04/73
01/05/73 01/06/73
01/08/73 01/09/73
01/11/73 01/12/73
01/12/73 01/14/73
01/14/73 01/15/73
01/15/73 01/17/73
01/17/73 01/18/73
01/19/73 01/20/73
01/20/73 01/21/73
01/22/73 01/23/73
01/23/73 01/24/73
01/24/73 01/26/73
01/26/73 01/29/73
01/29/73 01/30/73
01/31/73 02/01/73
02/01/73 02/02/73
02/06/73 - 02/07/73
02/07/73 02/08/73
02/09/73 02/10/73
02/10/73 02/12/73
02/12/73 02/13/73
02/14/73 02/15/73
02/15/73 02/16/173
02/23/73 02/24/73
02/24/73 02/26/173
03/01/73 03/02/73
03/02/73 03/04/73
03/04/73 03/05/73
12/21/72 12/23/72
04/20/72 04/21/72
07/03/72 07/05/72
07/11/72 07/13/72
02/04/73 02/06/73

(mm)

{(nn)

{co}

(pp)



" EAD ERRORS

—(a)
b)

(9}

AL - Hh 0
Lol oy

NS KE<ETuHQOODH -

(bb)

(cc)
(dd)
(ee)
(££)
{gg)
(hh)
(ii)
{(33)
(kk)
-{11)
.mm)
(nn)
(o0)
{pp)

D022667
D022670
D022676
D022678
D022686
D022688
D0226%94
D022697
D022698
D022700
D022701

D022702
D022704
D022713
D022714
D022717
D0o22718
D022728
D022731
D022735
D022744
D022745
D022749
D022753
D022754
D022757

Dg22772

D022773
D022783
D022785
D022787
D022927
D022935
D022853
D022957
D023043
D023046
D023107
D023117
D023123
D023138

OCCURRED ON THE

f
WHEHEMHERFPHEDE P

1
PFSWRRPRRUORNBEREEDDR

- 16 ERRORS, REC. 214 - 217,
REC. 37,
(aa) D022770 - 33 ERRORS, REC. 93,

ERRORS, REC.

ERROR,
ERROR,
ERROR,
ERRORS,
ERROR,
ERROR,
ERROR,
ERROR,
ERROR,
ERRORS,
FILE 10
ERROR,
ERRORS,
ERROR,
ERROR,
ERROR,
ERRORS,
ERROR,
ERRORS,
ERROR,
ERROR,
ERROR,
ERRORS,
ERRORS,
ERROR,

REC.
REC.
REC.

REC.
REC.
REC.
REC.
REC.

REC.

REC.
REC.
REC.

REC.

REC.
REC.
REC.
REC
REC
REC.

FILE
127,

303,

140,
353,
269 - 2

14

95 ERRORS, REC.

61 - 63, 75,
265, 267, 27
360, FILE 4;
122, 125, 12
235, 251,
64, 65, 67,
181, 182,
REC. 22, 30,
320, FILE 13
1 ERROR, REC
ERRORS, RE
ERROR, REC
ERROR, REC
ERROR, REC

ERROR, REC
ERROR, REC
ERROR, REC

HWdH RPN F P PR

ERRCOR, REC
FILE
1 ERRCR, REC

REC.

REC.

REC.

REC.

REC.

FILE 6;

FILE 7; REC.

184,

ERRORS, REC,.

ERRORS, REC. 274
ERRORS, REC. 44 - 46,

FOLLOWING TAPES:
22, 25, 37, FILE 4
256, FILE 4
6, FILE 10
6, FILE 11
le8, 295,
88, FILE 2
238, FILE 2
225, FILE 10

183, FILE 2

352, FILE 10

327, FILE 6; REC. 216,

39, 42, 44, 73,

FILE 2

FILE 8; REC. 205,
FILE 12
FILE 2;
2, FILE 2
127, FILE 6
2, FILE 10
3, FILE 2;
4, FILE 10
288, FILE 2;
82, FILE 4
44, FILE 2
180, FILE 8
. 41, 42, 44, FILE 3
. 41, 42, 44 - 47, 257,
88, FILE 2

341,

3, REC. 331, FILE 5

REC. 2, FILE 11

REC 341 - 344, FILE 10

FILE 2

219, 228,
21, 41 - 44, 48, 66,
98, 101, 103, 104, 118,
FILE 4; REC. 185, 210, 286, 295,
97, 119, 213, 229, 240, 242, 244,
279, 364, FILE 8; REC. 119, FILE 10
FILE 2; REC. 44, 47, 49, 52 - 54, 59,
82, 87, 89 - 91, 93, 143, 145, 182,
299, 304, 306, 311, 313, 333, 334, 340,
10, 12, 14, FILE 6; REC. 31, 63, 81,
134, 154, 161, 166, 171, 182, 198, 210,
15, 31, FILE 9; REC. 6, 13, 15, 38,
121, 125, 148, 152, 174, 177, 179,
311, 333, 341, 345, 396, FILE 10;
247, 261, 286, 302, 308, 314,

230, 232, FILE 2;
FILE 8

120, 122,

7; REC.

1, 154,
REC.
273,
11,
78, 79,
6, 297,
REC. 2,
9, 132,

71,

72, 94, 111,
186, 196,

FILE 12; REC.

FILE 5

C. 13, 14, FILE 2
. 176, FILE 2

. 1, FILE 2

. 223, FILE 6

1, FILE 2; REC,
. 90, FILE 5

. 119, FILE 2

. 255, FILE 2

- 279, 300,
FILE 2

. 177,

266, FILE 1
FILE 2

. 34, FILE 8

1 - O RECORDS

. 4, FILE 2



_THE FOLLOWING TAPES WERE BAD:

0022788 - 90, 93, 96
D022s513, 14, 17, 19, 22, 37,
D023044, 48, 49, 53, 58, 60,
D023108, 10, 21, 26, 34 - 36,
D023324, 27, 29, 30

40,
62,
38

43,
65,

50, 54,
69 - 74,

56
83,

20,

91,

93,

97

1



it i tpe 7550

REQ. AGENT ' RAND NO. ACQ. AGENT
VJP RCS0Z EGS
S-CUBED

CONDENSED EXPERIMENTER DATA

71-096A-G1A, 2A, 3A, 4A, S5A, 6A + 7A

This data set catalog consists of 293 S-Cubed Condensed Experimenter
data tapes. The tapes are 800 BPI, Bin, 7 track and are Multi-filed. The
tapes were created on an IBM 360/75 computer. The original tapes are stored

in Bldging 1.

wo D# FILES TIME SPAN
W.0001 D- 22664 10 11/15/71 - 11/16/71
W2C002 D- 22665 11 11/16/71 - 117:8/71
W200:03 D-22666 5 11/18/71 - 11/ 9/71.
W20004 D-22667 11 11/20,77 - 1/21'71
W20005 D-22668 14 11/21/71 - 11/22/71
¥20006 D- 22669 13 11/23/71 ~ 11/24/71
W20007  D-22670 10 11/24/71 - 11/25/71
W20008 .  D-22671 10 11/26/71 - 11/28/71
W20009 D-22672 12 ] 11/28/71 - 11/29/71
W20610 D-22673 12 11/29/71 - 12/01/71
W20011 D-22674 13 1270071 - 12/01/71°
W20012 ' D-22675, 13 12/03/71 - 12/04/71
K20013 D-22676 16 12/04/71 - 12/06/71
W20014 D-22677 10 12/06/71 - 12/07/71
W20015 D-22678 11 C O 12/07/71 - 12/09/71
¥20016 D-22679 10 12/09/71 - 12/1:/71
W20017 D-22680 10 12/11/71 - 12/12/71
W20018 = D-22681 10 . 12/12/71 - 12/14°71

W20019 . D-22682 10 | 12/14/71 - 12/15/71




wat
20020
W20021
W20022
20023
120024
20025
20026
W20027
W20028
W20029
20030
W20031
W20032
W20033
W20034
W20035
20036
W20037
W20038

W20039
" W20040
20041
20042

W20043

W20044

W20045

W20046

W20047

Dt
D-22683
D-22684
D-22685
D-22686
D-23322
D-22687
D-22688
D-22689
D-22690
D-22691
D-22692
D-22693
D-22694
D-22695
D-22696
D-22697
D-22698
D-22699
D-22700

D-22701

D-22702-

D-22703

D-22704
D-22705
D-22706

D-22707

D-22708

D-22709

FILES

10

*10
10
10
10
10
10
10
10
10
10
12
10
10
11
10
10
10
10
10
12
10
10
10
10
10
10

10

1/28/72

TIME SPAN
12/16/71 - 12/17/71
12/17/71 - 12/19/71
12/19/71 - 12/20/71
'12/20/71 - 12/22/71
12/22/71 - 12/24/71
12/24/71 - 12/25/71
12/25/71 - 12/27/71
12/27/71 - 12/28/71

12/28/71 - 12/30/71
12/30/71 - 1/01/72
1/01/72 - 1/02/72
1/02/72 - 1/04/72
1/04/72 - 1/05/72
'1/06/72 - 1/07/72
1/07/72 - 1/09/72
1/09/72 = 1/10/72
1/10/72 - 1/12/72
1/12/72 - 114772
1/14/72 - 1/15/72
1/15/72 - 1/17/72'
1/17/72 - 11/18/72
1/18/72 - 1/20/72
1/20/72 - 1/22/72
1/22/72 - 1/23/72
1/23/72 - 1/25/72
1/25/72 - 1/26/72
1/26/72 - 1/28/72

1/30/72



W24
W20048
W20049
W20050
W20052
20053
W20054
W20055
W20056
W20057
W20058
20059
W20060
W20061
W20062
W20063
W20064
W20065
W20066
W20067
W20068
W20069
W20070
W20071
W20072
K20073
W20074
W20075

W20076

ot
D-22710
D-22711
D-22712
D-22713

D-22714

D-22715

D-22716

D-22717

D-22718

D-22719

- D-22720

1D-22721

Il

- D-22722

D-22723

D-22724

D-22725

D-22726

D-22727

D-22728

D-22729

D-22730

D-22731

D-22732

 D-22733

D-22734
D-22735
D-22736

D-22737

FILES

10

10

12

10

10

10

10

10

11

10

10

10

10
10
10
10
10
10
10
10
10
10
10
11
10
10
10

10

TIME SPAN

1/30/72
1/31/72
2/02/72
2/05/72

2/07/72

1 2/08/72

2/10/72
2/12/72
2/13/72
2/15/72

2/16/72

| 2/18/72

2/20/72

'2/21/72

2/23/72
2/24/72

2/26/72

' 2/28/72

2/29/72
3/02/72

3/04/72

3/05/72

3/07/72

3/08/72

'3/10/72

3/12/72

3/13/72

| 3/15/72

1/31/72
2/02/172
2/03/72
2/07/72

2/08/72

2/10/72

2/12/72
2/12/72
2/15/72

2/16/72

2/20/72

2/18/72

2/21/72

2/23/72

2/24/72

2/26/72:

2/28/72

2/29/72

3/02/72

3/05/72
3/07/72
3/08/72

3/10/72

- 3/12/72

3/13/72
3/15/72

3/16/72

- 3/03/72



w2t
20077
W20078
20079
W20080
W20081
W20082
W20083
W20084
W20085
W20086
W20087

W20088

W20090

W20091
W20092
W20093
W20094
W20095
- W20096

W20097

- W20098

W20099
W20100
W20101
W20102
W20104
W20105

W20106

W20107

D#

———

D-22738

D-22739

D-22740

D-22741
D-22742
D-22743
D-22744
D-22745
D-22746
D-22747
D-22748
D-22749
D-22750
D-22751
D-22752
D-22753
D-22754
D-22755
D-22756
D-22757

D-23323

D-22758

D-22759
D-22760
D-22761

D-22762

D-22763

' D-22764 ¢

D-22765

FILES
10
10
iO
10
11
10
10
10
11
10
10
13
11
10
11
10
11
10
11
12
10
10
10

10

10 -

10

10

13

TIME SPAN

3/16/72
3/18/72
3/20/72
3/21/72
3/23/72
3/24/72
3/26/72

3/28/72

3/29/72

3/31/72

4/01/72

4/03/72

4/06/72

4/08/72

4/09/72-

4/11/72
4/13/72
4/14/72
4/16/72

4/18/72

. 4/19/72 -

4/21/72
4/22/72
4/24/72
4/25/72
4/29/72
4/30/72
5/02/72

5/04/72

- 3/18/72

3/20/72
3/21/72
3/23/72

3/24/72

3/26/72

3/28/72

3/29/72

'3/31772

4/01/72

4/03/72

. 4/05/72

4/08/72

4/08/72
4/11/72
4/13/72

4/14/72

4/16/72

4/21/72

4/22/72

4/24/72

4/25/72

4/27/72
4/30/72
5/02/72

5/04/72

5/05/72

4/17/72

4/19/72



wa# D# ' FILES TIME SPAN

W20108 D-22766 10 5/05/72 - 5/07/72
W20109 D-22767 10 5/07/72 - 5/08/72
W20110 D-22768 10 5/08/72 - §/10/72
W20111  D-22769 12 5/10/72 - 5/11/72
W20112 D-22770 10 - 8/12/72 - 5/13/72
W20113 D-22771 10 5/13/72 - 5/15/72
W20114 - D-22772 13 5/15/72 - 5/16/72
W20115 D-22773 11 | 5/16/72 - 5/18/72
W20116 D-22774 14 5/18/72 - 5/20/72
W20117 D-22775 10 5/20/72 - 5/21/72
W20118 D-22776 : 11 5/21/72 - 5/23/72
20119 D-22777 7 5/23/72 - 5/24/72

| W20120 D-22778 10 5/24/72 - 5/26/72
W20121 D-22779 10  's5/26/72 - 5/28/72
W20122 D-22780 ' -6 .5/28/72 - 5/28/72
W20123 . D-22781 7 5/29/72 - 5/30/72
W20124 D-22782 | 9 5/30/72 - 6/01/72 - .
W20125  D-22783 11 . 6/01/72 - 6/03/72"
W20126 D-22784 - 10 2 6/03/72 - 6/05/72
W20127 D-22785 | 12 6/05/72 - 6/06/72
20128  D-22786 10 6/06/72 - 6/07/72
w0129 D-22787 10 6/08/72 - 6/09/72
W20130 D-22788 4 6/09/72 - 6/10/72
W20131  D-22789 9 . 6/11/72 = 6/13/72
W20132 . D-22790 12 _ 6/13/72 - 6/14/72
D-20133 ' D-23324 11 ' 6/14)72 - 6/16/72
W20134 . D-22791 10 - | ‘1 6/i6/72‘#"§/17/72 "
W20135  D-22792 13 6/17/72 - 6/19/72
W20136 D-22793 12 6/19/72 - 6/21/72




w24
W20137
~ W20138
20139
W20140
W20141

W20142

W20143

W20144
W20145
W20146
W20147
W20148
W20149
W20150
W20151
W20152
W20153
W20154

W20155

W20156

W20157
W20158
W20159
W20160
W20161
wW20162
W20163
W20164

W20165

D#
D-22794
D-22795
D-22796
D-22797

D-22913

D-22914 °

D-22915
D-22916
D-23325
D-22917
D-22918
D-22919
D-22920
D-23326
p-22921
D-22922
D-22923
D-22924
D-22925

D-22926

\9-22927
D-22928

© D-22929

D-~22930

D-22931

D-22932
D-22933

'D-22034

D-22935

FILES

11
10
10
11
12
10
10
10
13
11
10
10
11
12
10
10
11
12
10
10
10
12
11
10
10
10
10

11

13

TIME SPAN

6/21/72

| 6/22/72

6/24/72

6/25/72

6/27/72

6/29/72

6/30/72
7/02/72
7/03/72
7/05/72
7/07/72
7/08/72
7/10/72
7/11/72
7/13/72
7/15/72
7/16/72
7/18/72
7/19/72

7/21/72

772372

1 7/24/72

7/26/72

5/27/72

7/29/72
7/31/72

8/01/72

8/03/72

8/04/72

6/22/72
6/24/72
6/25/72
6/27/72
6/29/72

6/30/72

7/02/72

7/03/72

. 7/05/72

- 7/07/72

7/08/72
7/10/72

7/11/72

7/13/72

7/15/72
7/16/72
7/18/72

7/19/72

/272

7/23/72

7724172

" 7/26/72

7/27/72

7/29/72

7/30/72

-8/01/72

8/03/72

| 8/04/72

8/06/72



Wt
20166
W20167
W20168
20169
W20170
W20171
W20172
20173
W20175
W20176
W20177
420178
W20179
20181
20182
W20183
20184
W20185
W20186
W20187
20188
W20189
20190
20191
20192
20193
W20194
W20195

W2019¢6

D4

D-22936

D-22937

D-22938

D-22939

© D-22940

D-22941

' D-22942

D-22943
D-22944
D-22945
D-22946
D-22947
D-22948
D-22949
D-22950
D-22951
D-22952
D-22953
D-22954
D-22955
D-22956
D-22957
D-22958
D-23039
D-23040
D-23041
D-23042

D-23043

D-23044

FILES

10
11
12
11
10
10
11
12
11
11
11
10
10
10
12
10
10
12
10
10
11
12
11
10
10
11

11

10

10

TIME SPAN

- 8/06/72

8/08/72
8/09/72

8/11/72

- 8/12/72
8/14/72

8/15/72

8/17/72
8/20/72
8/22/72
8/23/?2
8/25/72

8/27/72

8/30/72 -

8/31/72.

9/02/72
9/04/72
9/05/72
9/07/72
9/08/72
9/10/72
9/12/72
9/13/72
9/15/72

9/16/72

. 9/18/72

9/20/72

9/21/72

9/23/72

8/07/72
8/09/72

8/11/72

- 8/12/72
. 8/14/72

- 8/15/72

8/17/72

.8/19/72

8/22]72
8/23/72
8/25/72
8/27/72
8/28/72
8/31/72
9/02/72
9/04/72

9/05/72

‘9/b7/72

9/08/72
9/10/72
9/12/72
9/13/72
9/15/72
9/16/72

9/18/72

. 9/20/72

9/21/72

9/23/72

9/24/72




w2t
W20197
- W20198
W20199
20200
W20201
20202
W20203
20204
W20205
20206
20207
W20208
W20209
20211
20212
W20213
W20214

W20215

W20216

W20217 .

W20218
W20219
W20220
W20221
W20222
W20223
W20224
W20225

W20226

b#
D-23045
D-23046
D-23047
D-23048

D-23049

D-23050 °

D-23051
D-23052
D-23053
D-23054
D-23055
D-23056
D-23057
D-23058
D-23059
D-23060
D-23061

D-23062

D-23063
| b-23064
10-23065
- D-23066

- D-23067

D-23068

D-23069

D-23070

D-23071

D-23072

D-23073

FILES
11
10
10
10
10
11
10
10

10
10
10
10
10
11
il
11
10
10
12
11
10
10

10

10
10
11

11

11/10/72

TIME SPAN
9/24/72 - 9/26/72
19/26/72 - 9/27/72
9/27/72 - 9/29/72
9/29/72 - 10/01/72
10/01/72 - 10/02/72
10/02/72 - 10/04/72
10/04/72 - 10/05/72
10/05/72 - 10/07/72
10/07/72 - -10/09/72
10/09/72 - 10/10/72
10/10/72 - 10/12/72
10/12/72 - 10/13/72
10/13/72 - 10/15/72
10/17/72 - 10/18/72
10/18/72 - 10/20/72
10/20/72 - 10/21/72
10/21/72 - 10/23/72
10/23/72 - 10/24/72
10/24/72 - 10/26/72
10/26/72 - 10/28/72
- 10/28/72 - 10/29/72
10/29/72 - 10/31)72
10/31/72 < 11/01/72
11/01/72 - 1170372
11/03/72 - 11/04/72
11/04/72 - 11/06/72
11/06/72 - 11/08/72
11/08/72 - 11/09/72
11/10/72 -



w2t
W20227
W20228
W20229
W20230
W20231
W20232
W20233
W20234
W20235
W20236
W20237
W20238
W20239
W20240

W20241

W20242

W20243
W20244
W20245
: W20246
wW20247
- W20248
| W20249
W20250
W20251
W20252
W20253

W20254

W20255

Qi
D-23074
D-23075
D-23076
D-23077
D-23078
D-23079
D-23080
D-23081
D-23082
D-23083

D-23084

D-23085 -

D-23086
D-23087
D-23088
D-23089

D-23090

D-23091

D-23092

D-23093

D-23094

D-23095
D-23096
D-23327
D-23097
D-23098
D-23099

D-23100

D-23101

FILES
10
10
11
10
11
10
10
10
12
10
15
13
10
12

10
11
12
11
10
10
12
10
12
10
11
13
12

10

10

12/24/72

TIME SPAN
11/11/72 - 11/12/72
11/12/72 - 11/14/72

11/14/72 - 11/15/72
11/15/72 - 11/17/72
11/17/72 - 11/19/72
11/19/72 - 11/20/72
11/20/72 - 11/22/72
11/22/72 - 11/23/72
11/23/72 - 11/25/72
11/25/72 - 11/26/72
11/26/72 - 11/28/72
11/28/72 - 11/30/72
11/30/72 - 12/01/72
12/01/72 - 12/03/72
12/03/72 - 12/04/72
12/04/72 - 12/06/72
12/06/72 - 12/07/72
12/67/72‘-_12709/72
12/09/72 - 12/10/72
12/10/72 }'12/12/721
12/12/%2 - 12/14/72
12/14/72 - 12/15/72
12/15/72 f 12/17/72
12/17/72 - 12/18/72
12/18/72 - 12/20/72
12/20/72 - 12/21/72
12/21/72 - 12/23/72
12/23/72 - 12/24/72

12/26/72



Wt
W20257
W20258
W20259
W20260
W20261
W20262
W20263
W20264
W20265
W20266
W20267
W20268
W20269
W20270
W20271
W20272
W20273
W20274
W20275

W20276

. W20277

W20278
W20279
W20280
W20281
W20282
W20283
W20284

W20285

Dt
D-23102
D-23103
D-23104
D-23105
D-23106
D-23107
D-23108
D-23109
D-23110
D-23111
p-23112
D-23113

D-23114

D-23115

. D-23116

D-23117

D-23118

D-23119

' D-23120

D-23121

' D-23122
D-23123

D-23124

D-23125
D-23126
D-23328

D-23127

 D-23128

D-23129

FILES

11
11
10
10
12
11
11
11
11
12
12
10
13
12

13

10
12

11

13
10 -

11

12

12

10

10
11
11

12

2/09/73f

TIME SPAN
12/28/72 - 12/29/72
12/29/72 - 12/31/72
12/31/72 - 1/01/73

1/01/73 - 1/03/73
1/02/73 - 1/04/73
1/04/73 - 1/06/73
1/06/73 - 1/07/73
1/07/73 - 1/09/73
1/09/73 - 1/10773
Y1173 - 1/12/73
1/12/73 - 1/14/73
1/14/73 - 1/15/73
1/15/73 - 1/17/73
1/17/73 - 1/18/73
i/18/73 - 1/20/73
1/20/73 - 1/21/75
1/21/73 - 1/23/73
2/23/73 - 1/24/73
1/24/7% - 1/26/73
1/26/73j-.‘1/27/73.§
\ 1/25/73_-..1/29/?3} |
1/29/73 - 1/30/73
1/31/73 - 2/01/73
2/01/73 - 2/03/73
2/03/73 - 2/04/73
2/04/73 - 2/06/73
2/o§/i3'4 fz/07/73
20773 - 2/09/73

2/10/73



Wt
W20286
W20287
20288
W20289
20290
W20291
%20292
20293
20294
W20295
W20296
W20297
W20298
W20299

W20300

b
D-23130
D-23131
D-23132
D-23133
D-23134
D-23135
D-23329

D-23136

D-23137

D-23138

D-23330 -

D-23139
D-23140
D-23141

D-23142

FILES
11

12

o

12

10

10
11
11
11
12
12
10
10
11

10

TIME SPAN

2/10/73 - 2/12/73
2/12/73

2/13/73

2/15/73

2/16/73

2/18/73

- 2/20/73

2/21/73
2/23/73

2/24/73

2/26/73
2/27/73
3/01/73-
- 3/02/73

3/04/73

2/13/73

- 2/15/73

2/16/73

2/18/73

.‘ 2/20/73

2/21/73

2/23/73
2/24/73

- 2/26/73

2/27/73
3/01/73
3/02/73
3)04/73

'3/05/73

“y
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SECTION 6 - SPECIAL PURPOSE RADE PROGRAM EXECUTION INFORMATION

To rcfercnce the Speeial Purpose RADE Program on cither the SESCC 360/91

or 360/75, the following JCL and INCLUDY cards arc nceessary:

//LINK, SYSLIR DD DSN==M2. ZBNKI3, REGRADE, DISP=SHR
// DD DSN=M2. ZBNKB.SPANDUT, DISP=SHR

The needed "include cards ave:

INCLUDE SYSLIB(TAPRED)
INCLUDE SYSLIB(SPPURP)
INCLUDE SYSLIB(BDSPRD)

The user should allow 241K bytes of core storage on either 360 computer for

the Special Purpose RADE Program,
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SECTION 1 ~ INTRODUCTION

The S3-A Quick-Look Plot Program generates printed tabular output as well as
microfilmed tabular and plotted oulput for the Explorer 45 (83-—A) satellite data
extracted by the RADE System, Presently, there are four versions of this
program: QLLMA, QLLMB, QLLMC, and QLLMR. Table 1-1 lists the various
flight programs available in ench version. Tables 2~1, 2-2, and 2-3 list the
channels included in cach version along with the arrangement of the printed
output. Table 3-1 shows the organization of tl;e plotted output. Executable load
modules of the various versions are stored on the SESCC 8/360-75 (QLLMA,
QLLMB, and QLLMR) and on the 8/360-91 (QLLMA, QLLMB, and QLLMC).
Table 4~1 lists the job control statements for calling these programs. The

various diagnostic messages are listed in Section 5.

The first data card controls the various optioﬁs available in the outputl (see
Section 4.8), The second data card specifies in Greenwich Mean Time (GMT)
the start and stop times of the interval for which data are to be extracted from
the S3-A Experimenter Tape for a specified orbit. Additional intervals can be
specified on succeeding data cards. However, for the non-Condensed Experi-
menter tapes the additional requests must be for the same orbif; for the Con-
densed Experimenter tapes the requests must be for one (of the usually five)
orbits on that tape. The specified time interval is divided in_tb consecutive
three~minute intervals. (For this interval the resolution on the graphs is still
acceptable and the storage requirement for QLLMA, QLLMB, and QLLMC is
less than 500K). The magnetic local time (MLT) in hours and minutes, the
altitude (ALT) above the surface of Earth in kilometers, and the L-value (L) are
also required at half~-minute intervals, and are provided from data on the condensed
360-version of the Predict Orbit input- tape. The second data card also controls

the option of lead parity frame editing,

To incorporate a new spacecraft flight program into any Quick-Look Program
version, it is necessary to incorporate changes in the appropriate BLOCK DATA

subprogram and to recreate the load module, Presently, each version is capable

1-1




of handling up to 48 ﬂigl}t programs., The BLOCK DATA subprogram élso has
the information Jor the scctor factor, calibration flag, and mode sampling factor
for each channel processed by thal version, Any other change will necessitate
making changes in the program code. Table 1-1 lists the different spacecraft

flight prograns each version is currently capable of processing.

—_—



Version

QLLMA

QLLAB

QLLMC

QLLMR

Table 1~1, Flight Programs Included in Each Version

Spacecraft Flight Programs

501F; 5021; 521A,B; 522B8; 525A,8B,C,D; 527A,B,C,D, E;
53DA, B, C, D; 565A; H6TA.

521A, B; 522B; 524A, B; 525A,8B,C,D; 527A,8B,C,D,E;
535A,B,C,D; 544A, B; 563A,B; 564A,B,C; 5656A; 567A,B;
571A,B; 572A; 574A; 575A; 601B.

545A,B,C,D,E, F.

529A, B; 54TA; 549A,B.
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SECTION 2 - PRINTED OUTPUT

Values for MLT, ALT, and L are needed at half-minute intervals, Each three-
minute data segment therefore includes valves for MLT, ALT, and L along with

new column headings at the beginning of each half-minute scgment. Except for

rapid-sample data, column headings are printed on every other page if none of the

data was processed more than once per sector. There is an option to delete the

normal printed output, and also an opiion for obtaining the "rough printout", which

is useful for debugging purposes. This is simply a listing of the input data from

the Experimenter tape by channel number.

2.1 VERSION QLILMA

This version processcd P2 data from all of the programmable channels except for:

DC*50 and DC*100 (channels 9 and 10), rapid-sample data (channels 28-30), space-

craft clock (channels 32-34), the condition bits {channel 316), and star and sun data

channels (61-62). It also processed P1 data from channels 40 and 57-58, along
with data from subcom channels 102-107, 123-124, and 241. The data from the

various channels are groubed together for printing as shown in Table 2-1.
2,2 VERSION QLLMB

This version emphasizes particle data along with DC fields data, Only P2 data
are processed. The channels for which data are extracted and their grouping

for printing are shown in Table 2-2.
2.3 VERSION QLLMC

This version emphasizes the SSPD along with the DC fields. Only P2 data are

processed. The channels for which data are extracted are shown in Table 2-3.
2,4 VERSION QLLMR

This version processes all of the channels in version QLLMA except channels 5,
6, 7, 16-17, 22-23, and 40 (P1). Also the rapid-sample magnetic field data of
channels 28-29 and 40-42 are processed, The AC magnetic field and the two-

byte (spaceeraft) fluxgate magnetometer data are grouped with the rapid-sample

2~1




Table 2-1, Organization of Printed Output of Version QLLMA

Page Heading
CHANNELTRONS
SSPD and SSED

DC ELECTRIC AND
MAGNETIC FIELDS AND
1B1

AC MAGNETIC FIELD -
SEARCH COILS

AC ELECTRIC FIELD-
NARROW BAND FILTERS

Spacecraft Channels (In Ascending Order)

1-2, 48-49, 57-58{P1 and P2), 123-124(Suhcom}.

8(P2 only), 11-14, 40(P2 and P1}), 41-42(P2 only),
43, 102-107(Subcom) and 241(Subcom),

6, 7, 16_21’ 22"27-

3,35

2-2




Table 2-2, Organization of Printed Output {or Version QLLMDB

Page Heading

CHANNILTRONS AND
DC ELECTRIC AND
MAGNETIC FIELDS

SSPD and SSED

Spacecraft Channels (In Ascending Order)

1, 2, &(P2 only), 40-41(P2 only), 43, 48-49, and
241(Subcom).

0, 4, 5, 50, 51-56.
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Table 2-8. Organization of Printed Output for Version QLLMC

Page Heading Spacecraft Channels (In Ascending Order)
SSPD AND DC 4, 8, 40-42(P2 only), 51-56 and 241(Subcom),

ELECTRIC AND
MAGNETIC FIELDS
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data and all these data arc divided into rolls instead of into half-minute inlervals.
Thus, the values for MLT, ALT, and L are not given for the individual rolls. The
channels for which data are extracted and their grouping for printing are shown in

Table 2-4,




Table 2-4. Organization of Version QLLMR Printed Output

Page Heading Spacceraft Channels (In Ascending Order)

CHANNE LTRONS 1-2, 48, 49, 57-58(P1 and P2), 123-124(Subcom).
SSPD and SSED 0, 4, 50, 51-56.

DC EILECTRIC AND 8(P2 only), 11-14, 40-42(3S/C bytes, P2 only), 43,
MAGNETIC FIELDS 102-107, and 241(Subcom).

AND 1B1

AC ELECTRIC FIELD~ 3, 35.

NARROW BAND FILTERS

RAPID-SAMPLE MAGNETIC 18-21, 24-27, 28-29, 40-42(2 S/C bytes, 2 only).
FIELDS (BY ROLLS)
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SECTION 3 - PLOTTED OUTPUT -

3.1 TABULAR OUTPUT

An identical copy of the normal printed output deseribed in the previous section
Is also available on mierefilm. The parameters on the first data card (Section
4. 8} delermine whether the output is writicn on the same tape as the plots (for
filming with the META processor on the SD1060) or on a separate tape (for film-
ing with the P360 processor on the SD40G0). In the latier case, a Quick-Look
Plol run requires a total of four tape mounts; in the former case, three are

required.
3.2 PLOTTED OUTPUT
Most of the printed data also appears in the plot format. The exceptions are:

a, channel 0: gain and bias information;

I, channels 2, 35, 43;

c. Pl data from chamels 57-58 if both P1 and P2 data are present;
d. subcom channels 102-107 and 241,

The plots (except for the rapid-sample data) each rebresent a three-minute segment
of data in an intcrval of 3600 raster units (RU) on the SD4060. The smallest inter-
val of time that can be resolved is therefore 0. 05 seconds. For the rapid-sample
dala, this same 3600 RU interval is divided into four sections with one section
corresponding {o one roll. Thus, the minimum resolution in this case is 512 sub-
“scctors/900 = 0.6 subsector. The vertical resolution is dictated by the arrange-
ment of the plots on the pages. Tor this reason, the digital counts can goup to a
nmﬁimum count of 219 - 1. A digital count of 0 is represented by a plotting symbol

cenfered iG RU below the 10 o power 0 grid line.

Table 3-1 lists the channels displayed on each plot. The arrangement of the plots
is the same for all versions with a particular curve and/or the whole plot being

deleted as appropriate,
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Table 3-1.

Plot

CHANNE LTRONS
AND SSED

SSPD - PART 1 |

SSPD - PART 2

DC ELECTRIC AND
MAGNETIC FIELDS

AC MAGNETIC FIELD-
SEARCH COILS

AC ELECTRIC FIELD-
NARROW BAND FILTERS

RAPID-SAMPLE SEARCH
COIL FLUXGATE (ROLLS)

AC MAGNETIC FIELD-
SEARCH COILS (ROLLS)

Organization of the Plotted Ouiput

Spaceeralt Channels (In Ascending Order)

0 (level only), 1, 48, 49, 50, 57-58 (P1 if both P1

and P2 pr u.sant).

52-55 (Notc that values for channel 55 in excess of

18,85 _ e .
2 = 472638 fall on the top edge of the plot).

4, 5, 51, 50

8 (P1 and P2), 11-14, 40-42 (P1 and P2, 3 8/C bytes)

(For chamnel 8, 41, and 42, the P2 points are connected

. by lines, but P1 points are not).

6, 7, 16-21, 24-27 (For the QLLMR version these
data are divided into rolls, In others, this covers

three minute interval).
3

28, 29, 40, 41, 42 (2 S/C bytes; P2 only).

18-21, 24-27,




SECTION 4 -~ EXBECUTION INFORMATION

The job control statements and input data cards requ ired to execute a run in any

version are shown in Table 4~1.

4.1 JOB CARD

The CPU and 1/0 time estimates for S/360-75 and -91 are shown in Table 4-2,
4,2 EXEC STATEMENT

The current region sizes arc shown in Table 4-3. This includes space for a dump

in case of abnormal termination.
4,% THE FT06F001 DD STATEMENT

The SYSOUT class can be changed from A to D if a large amount of prinfout is
anticipated (lhe estimate for the space can be made by noting that 53 printed output

lines occupy onc track on the model 2314 disk and that one eylinder has 20 tracks).
4,4 FT01r001 DD STATEMENT

Enter the tape number of the appropriate Experimenter input tape with no ring in

the reel. Condensed tapes are labeled and non-condensed tapes are unlabeled.
4.5 FT10F001 DD STATEMENT

Enter the tape number of the appropriate "Predict Orbit" input tape with no ring

the reel. This is a labeled {ape.
4,6 SC4060Z7Z DD STATEMENT

Enter the tape number of the unlabceled outptit tape with a ring in the reel. The
plotted output and tabular output (if this is not on a separate tape) are written on
this tape for filming with the META processor on the SD4060. The number of

frames of microfilm appears at the end of a run printout.
4.7 FT12F001 DD STATEMENT

This is required if the tabular output is on a tape different from that with the

graphed oudput. This tabular output can be deleted (e.g., ina debugging run}

'.4."'1




Table 4-1, Job Control Statements and Input Data Cards

//J0B CARD

// EXEC PGM=OLLMX,REGION=XXXK

//STEPLIB DD DSN=M2 MIRFB.MIECS.S30LLM,DISP=SHR

F/FETOOGFO0L DI SYSOUT=A,SPACE={TRKy(90490) }sUNIT=(231443),

/7 DEB=(RECFM=VBAWRECL=137,8LKSIZ2E=7265)

//5CA060ZL DD DSN=EEPLT s UNIT=(7TRACKy s DEFER) s DISP=(NEWKEEP)

// DOB=(DEN=2 3y TRTCH=C s RECFM=F yBLKSTZE=1024} s LAREL=(1,NLs +DUT )y
l/ VOL=SER=XXXX

//FETLI2F001 DD DSHN=DDDDyUNIT=( 7TRACK sy DEFER) ¢ DISP={NEW,KEEP )y

7/ DCB=(RECFM=VBA, TRTCH=CBI.KSIZE=1920, LRECL=137,DEN=2),
// LABEL={1+SL,y,0UT},
// VOL=SER=XXXX

//FTLOFO0L 0OD DSN=SSSORByUNIT=(9TRACKy yDEFER} yDISP=SHRDCHB=BUFENO=1,
// VOL=SER=XXXX

//7FTO1F001 DD UNTT=(T7TRACK) yLABEL=(L1sNLyy IN)yDISP=SHR,

/7 DCB=(DEN=1,BUFN0O=14RECFM=U4BLKSIZE=100001},

// VOL=SER=XXXX FOR NON-CONDENSED EXPERIMENTER TAPES
//FETOLFO0L DD UNIT=(TTRACK) o LABEL{14SLyyIN)9yDSN=EXPTAPEDISP=SHR,
// DCB=(BUFNO=1,BLKSIZE=10000), :

/7 VOL=SER=XXXX FOR CONDENSED EXPERIMENTER TAPES

//GSFCDUMP DD SYSOUT=A

//SYSUDUMP DD SYSOUT=DySPACE=(CYLs{241))

//FTO5F001 DD *
FIRST INPUT DATA CARD, FORMAT{415,4L5])
SECOND INPUT DATA CARD, FORMAT(1515)
ADDITIONAL SECOND INPUT DATA CARDS,IF NEEDED.
THIS MUST BE FOR THE SAME ORBIT IN CASE OF
NON-CONDENSED EXPERIMENTER TAPES AND FOUR ONE
OF (THE FIVE) ORBITS ON THE SAME CONDENSED
EXPERIMENTER TAPES.
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Table 4-2. Computer Time Fstimates (Scconds)
For Three Minute Dala Segment

SYSTEM / 360-75

Operation QLIMA ' QLLMB QLLMR
CPU 33 27 30
1/0 16 13.5 : 12

SYSTEM / 360-91

Operation QLLMA QLLMB QLLMC
CPU 14.1 8.7 10. 1
1I/0 13.4 10.2 11.5

The 1/0 time estimates above are for one ouiput tape (both tabular and graphed

output on the same tape). In case of separate tapes for tabular and graphed

output, this may be about 20% lower,
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Table 4-3. Region Sizcs For Vavious Versions

No. Of Oufput Tapes QLLMA QLILMB QLLMC
one 466K 482K 406K
two 472K 488K 412K
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with the following DD statement, using the DUMMY positional parameter:

//FT12F001 DD DUMMY, DCB=(RECTM=FBA, BLKSIZ£=1920, LREC 1~137)

Note that at present there is no count of the number of frames of microfilm on

this tape. The tabular outpul is written on this tape for filming with the P360

processor on the SD4060.

4.8 TFIRST INPUT DATA CARD

The format for this card is (415, 41L5), The variables in order are:

ll

2,

3.

5.

6.

70

=1

= an integer greater than the orbit number on the second data card

and less than 4000.

=1

= 10 if the tabular output goes onto SC4060ZZ for filming;

= 12 if the tabular output goes onto FT12F001 (there are two
ouiput tapes),

= T to obtain the plotfed output when the above variable is 10 or 12.

= F to delete the plotted output when the above variable is 12 and

statement SC4060ZZ DD (Section 4. 6) is unnecessary.

unused

T to obtain "rough printout" (used for debugging purposes only).

fi

I to delete "rough printout™,

= T to delete the tabular prinied output {the count of number of
frames of SD4060 film still appears as well as all the other func-

tional control siatements).

F. to obfain the tabular printed output,




4,9 SECOND (AND ANY SUCCEEDING) INPUT DATA CARD

The format for this card is(1515). The items in sequence are:

1. =

orbit number for this recquest (for non-Condensed tapes, all
subsequent requests must be for the same orbit; for Condensed

tapes they can be for any of (the five) orbits on this tape).

2 -7 correspond to the start time for the interval for which data arc

to be extracted.

2,
3.
4.
5.

6.

7.

= year (between 1971 and 1375).
=  month.

= day.

= hour,

= minute.

=  gecond (must be 0 or 30).

8 ~ 13 correspond to the stop time for the interval for which data are to

he extracted in the same order as above.

14,

i

Il

15,

1l

0 if no bad parity editing is requested (Reference 2),
9 if bad parity editing is requested (Reference 2).
1 for non-Condensed Experimenter tapes.

file number of the orbit requested for Condensed Experimenter

tapes.

value of 1 is substituted if this column is left blank in the data card.
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SECTION 5 - DIAGNOSTIC AND INFORMATIVE MESSAGES -

Listed below are some messages which can appear in the Quick-Look Plot Pro-
gram. Various self-explanalory messoges, and messages associated with the
RADE System are not desceribed.  The latter are listed in Reference 1 and 2.
Messages of the type ' NO xxx ' refer {o the RMAIN subroutine and those of the
type ' NO xxx P ' refer to the PROCES subroutine of the pertinent version. In
genéral, each such message can branch from various places in the program.
Thus, any such message will be followed by the statement number in the sub-
routine which caused the program to print the error message. Unless otherwise
indicated, the program terminates after an error messages from subroutine
RMAIN, In the case of the PROCES subroutine, processing for the current

three minutes is terminated but the next three minutes are proce_ssed.

Lrror Message Cause
No. 915 First data card has an error (e.g., orbil number is out-

side-the range possible).

No. 925 Second data card has an error, or the roll period from

RADE Sysiem is wrong. Check the start date.

No. 935 Error in start or stop time on the second data card.

No. 965 RADE System returned an invalid value of WFLAG (greater
than 1),

No. 975" The on-board flight program present at the requested interval

cannot be processed by this veysion,

No. 985 The values read from the Predict Orbit Tape are invalid.

The program will not terminate,

PL 955 Number of points to be plotted in negative. This originates

from the P140G0 subroutine.
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Error Message Cause

No., 905 P For SSPD Analog I (channel 4), a length otber than two or
threc bytes has been specified in BLOCK DATA,

No. 909 P There are more than 65 half rolls or more than four physical
records in a three-minute interval, This error appears only

in the R Version,

No, 915 P More than 130 sectors occurred in 30 seconds. Check the

roll period in the RADE System BLOCK DATA.

No. 926 P More AC field (channel 3) data points were encountered than
permissible.
No. 935 P Either (a) channels 0,1,2,43 (used for spacing) are all absent;

(b) or, if present, there are less than three points.

No. 9456 P Array IPTMAX is filled. Check the array size assigned in
BLOCK DATA for different channels,

No. 985 P Telemetry spacing problem. Physical record is longer

than 75 seconds.

No. 5905 P More than 16 distinct levels encountered while establishing

S8ED levels,
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SECTION 1 -~ RADE PROGRAM FUNCTION

1.1 FUNCTIONAL DESCRIPTION

The RADE Program is a user-callable subroutine designed to operate on S/360.
RADE decommutates (extracts) data from % experimenter telemetry tapes(s)
according to user specified addressable channels ("'sensors'), related factors,
S/C orbit and times. The decommutated (cxtracted) data is stored, to-

gether with calculated GMT and other identifying information, in an array which
is in core. The decommutated data is stored within the array by addressable

channel, and P1 and P2 gathered data are separated and identified.

The RADE Program performs a pre-editing of the telemetry data prior to pro-
cessing. Smoothing of questionable DF C indication bits and fields is accomplish-
ed where feaéible, or else the telemetry frames involved are not processed.

A message to the user is printed each time that data in a telemetry frame is

either smoothed or rejected.

In connection with the decommutation function, this subroutine also reads

in identification and header records, the Sampling Identification Dictionary (SID),
and telemetry data records, all from magnetic tape. RADE calculates the GMT
_ at which each datum was sampled by the on-board flight program in the space-
craft. The calculation depends on whether the datum was sampled by the P1

or P2 portion of the spacecréft program, and also on whether the P2 Program
was synched to the data sync clock or the S_/ C clock. The subroutine also prints
out méssages to the operator and'to the user concerning action to be taken, the

status of the program, format errors, ete.

RADE also extracts fixed field data appearing in the telemetry to the following

extent:
() Sub-com data is extractable by specifying the sub-com channel
desired. Accompanying this data is the ealculated GMT, which is

calculated in the same way as regular Pl sampled data.

1-1




(b) All fixed ficld telemetry data is extractable by specifying a flag
to that effect. Accompanying each 12 S/C bytes (48 bhits) of fixed
field data is GMT, calculated in the same way as regular P1

sampled data, and references the first byte in the fixed field.

RADE is called any number of times in a single program execution, and is able

to handle S3 telemetry data from different orbits in a single execution.
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SECTION - 2 INPUT/OUTPUT OVERVIEW

2.1 INPUT

Inputs to RADE are user specified parameters (via COMMON area and argu-
ments in the subroutine call), and g telemetry data on 556 bpi, 7-track magnetic

tapes. The main user specified parameters consist of:

orbit number (start)

orbit number (stop) defines time frame for which
I ¢ data is to be extracted

begin time

end time

file number of first file in orbit

flag, frame header parity editing

fixed field data flag

addressable and/or sub-com channel numbers
sector factors desired (if applicable)
calibration factors desired (if applicable)

mode sampled factors desired (if applicable)

The telemetry data is located on the S3 experimentér tapes, together with asso-
ciated telemetry information, with up to five orbits of information per reel. Each

orbit of information consists of:

(a) tape header record
()] file header record(s)
(c) SID records

-(d) telemetry data (in records of 32 telemetry frames)
2.2 OUTPUT

Output {from RADE consists of the requested decomed telemetry data and asso-
ciated GMT with appropriate identifying information residing in core. This
information is in ascending addressable channel order, and, within addressable

channel, in sampling mode group order P1, then P2, Within each sampling
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mode group, the decomed telemetry data is in ascending time sequence.
Totals, denoting the number of decomed data-associated time pairs found for
each addressable chammel, and also, certain processing flags, denoting possible

error conditions, are also provided.

In addition, messages to the operator in regard to proper tape reel mounting
and demounting, and informational and error messages to the user on the

standard output printer unit, are provided.
2.3 CALLING SEQUENCE

Call RADE (IRETRN, IFLAG)
IRETRN-INTEGER*2 - A flag which performs' three functions:

(a) communicates the degree of data extraction completioh between
the user and the RADE Program, (b) commu_nicates.to the RADE
Program whether the user derives all telemetry frames having a
bad parity flag indication in its frame header eliminated from
processing, and (¢} communicates to the uscr cerfain non-standard
conditions. The parameter IRETRN is used in the following way:
the user sets IRETRN equal to 0 (or 90 if he wishes editing per-
formed based on frame header parity flag) the first time RADE

is called. Each time RADE returns to the user, he shg)uld interro-
gate IRETRN, and, if IRETRN=1, move the extracted data from
the XTRDAT array for safekeeping, then call RADE again, leaving
the value of IRETRN unchanged. 1, upon interrogating IRETRN, -
the user finds that IRETRN=2, then RADE has completed the
current data extraction request. If when interrogating the variable,
the user finds that IRETRN >3, then an error condition has occurred.
Depending on the value assigned to IR ETRN, the user should take
appropriate action. If the u'ser wants to make further initial calls,
for example, to access data from another orbit, TRETRN should be
set to 3 (or 93 if he wishes editing pérformcd based on frame
header parity Qag).
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IRETHRN VALUE . Moeanine

e 2
0 first "initial call to RADE; process all frames, regardless of bad
parity labeling,
90 first "injtial" call to RADE; eliminate from processing all frames

labeled bad parity frames.

3 subsequent "initial' call o RADE; process all frames, regardless

of bad parity labeling.

93 subsequent "initial" call to RADE; eliminate from processing all

frames labeled bad parity frames.

1 process the next data record, as already specified regarding bad

parity frame editing.

2 RADE has completed all processing for the current initial call to

RADE,

An initial call to RADE is-defined as one requesting a complete fime interval
(as opposed to a call to RADE to request continued processing of a time interval

already requested),

H the user has requested that bad parity editing be performed, then the res~
pective RADE Program prints a message on the standard printer unit of the
form: |
"SEQUENTIAL FRAME NO, ,.... HAS BAD PARITY, TIME OF 11th
BYTEIS....,. MILLISECS"

each time a frame labeled bad parity is encountered. - Also, if all the valid

frames in a data record are labeled bad parity, . then the message:

"ALL ..... VALID FRAMES IN THIS DATA RECORD HAVE BAD PARITY"

is printed on the standard printer unit,
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The following valucs of IRETRN are sef by RADE and refer o the error con-

dition specified:

4

5

10

11

12
13

14

15

16

17

Tape mounied does not have specified orbit mumber.

_User specified start time preceeds start time of tape.

A read error or unexpected EOTF has oceurred while searching

for the {irst data record to process.

User specified start time exceeds stop time of tape.
Not used
Insufficient core storage allocation for SID. RADE cannot

continue.

Have reached end-of-tape (i.e., double EOF sensed)

or
Have reached tape header file for new orbit.
User requested start time falls between two files on & multi-file

tape. User: determine start and stop times of pertinent files

and resubmit with more accurate start time.

RADE was called with an invalid code for IRETRN.
User requested times are backwards (i.e., user stop time pre-

cedes start time and midnight situation not pertinent).

Tape header indicated days same, but file header indicates days
different.

A-read error or unexpected EOF has occurred while attempting

to read a tape header record.

A read error or unexpected EOF has occurred while attempting

to read a file header record.

A read error or unexpected EOF has occurred while attempting

to read a SID record.’
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18 A read error ov unexpected EOF has occurred while attempting

to read a dila record which is to be processed.
19 The subroutine P2SYNC is in a loop due to either of the following:

e The P2 SID table is bad, or

e There are parity errors in the data.

IFLAG-INTEGER*2 - the array name of the core array where codes de-

noting the outcome of attempted scarches for telemetry data are fo be
stored. The i-th value of IFLAG will denote the outcome of the search
for the i-th requested addressable or sub-com channel. Possible values

and their associated meanings for the k-th entry for IFLAG include:

IFLAG Meaning
0 .Successful processing accomplished for the k-th addressable or

sub-com channel requested.

1 No data found for the k-th requested addressable or sub-com

channel.
2 The k-th requested addressable or sub-com channel code is an

illegal code.
Other values for IFLAG will be assigned as needed.
2.4 INPUT PARAMETERS FROM COMMON

Some of the input and output parameters used by RADE are transmitted via a
named COMMON block., XTRDAT and BFFRFF are output parameters, all

-others are input. They are deseribed below.

FORTRAN IV
VARIABLE NAME PARAMETER DESCRIPTION

XTRDAT Extracted data and associated information
| from specified addressable and sub-com

channels.




FORTRAN 1V
VARIABLE NAME

BI'FRTF

ORBSTR
ORBSTP
TIMSTR -

TIMSTP

FFDATA

NOCHS

NSUBCM

ADDRCH

PARAMETER DESCRIPTION

Extracted data and associated information from

fixed field portions of telemetry frames.

Orbit number (start)

Orbit number (stop)

Start time, where

TIMSTR (1)* denotes hours
TIMSTR (2)* denotes minutes

Stop time, where
TIMSTP (1)* denotes hours
TIMSTP (2)* denotes minutes

Flag, indicates whether fixed field data is to be

extracted.

Number of addressable channels for which data

is to be extracted.

Number of subcom channels for which data is to

be extracted.

The addressable or sub-com channcl number
for which data is to be extracted. . Specifically,
ADDRCH (1) addressable or subcom channel
number of first addressable or subcom channel

for which d‘;lta is to be extracted.

ADDRCH (2) Addréssable or subcom channel
number of second addressable or subcom channel

for which data is to be exfracted, ete.

*1f these four quantities are zero, then all data for the corfe’spénding orbits

will be extracted.
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CALBFL

SECFAC

MODESM

Note. Acceptable codes for ADDRCH for sub-

com channels are: ADD 10014 to all subcom A
channels numbers*, and ADD 20039 to all sub~

com B channel numbers, to get the proper code.

The calibration {lag to be associated with a
specified addressable or subcom channel.
Specifically,

CALBFL (1) the calibration flag value for the
first addressable or subcom channel for which

data are to be extracted,

CALBFL (2) the calibration flag value for the
second addressable or subcom channel for which

data are to be extracted, ete.

The sector factor value to be associated with a
specified addressable channel. This has mean-
ing only when the P2 Program is synced to the
data sync clock on the spacecraft. Specifically,
SECFAC (1) the sector factor value for the first
addressable channel for which data is to be

extracted.

SECFAC (2) the sector factor value for the
second addressable channel for which data is to

be extracted, efc.

The mode sampling vactor to be associated with
a specified addressable channel. Specifically,

MODESM (1) the mode sampling factor to be

.associated with the first addressn_ble channel for

~which dala is 1o be extracted.

* Sub-com channels are: A1, A2,..., AGand B1, B2,......, B64,
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MODESM (2) the mode sampling factor to be
associated with the second addressable channel
for which data is {o be extracted, etc.

The following values for the specified variables have the indicated meanings:

FORTRAN 1V
VARIABLE NAME Value Meaning

———2
0 Ignore fixed field telemetry data.
FFDATA 1 Extract fixed field telemetry data.
0,blank  Ignore calibrated status of datum (i.e., collect
all data)
CALBFL 1 Extract calibrated data only for the associated
addressable channel.
2 Extract non~calibrated data only for the asso-
ciated addressable channel.
0,blank  Extract every P2 sampled datum for the
SECFAC associated addressable channel.
n © Extract data for the specified-ac'ldressable channel
every n-th half subsector.
0,110, 111 Extract both P1 and P2 sampled data for the
associated addressable channel.
MODESM ! 10 Extract P2 sampled data only for the asso-

ciated addressable channel.

100 Extract P1 sampled data only for the asso-

ciated addressable c_hannel.

Note: Values for MODESM are to be interpreted as decimal.

Note: No ISS data extraction is possible in the current RADE Pl*ogmm; RADE
simply "branches around" any ISS sampling., In the s3 spacecraft timing
system, the basic unit is the spacecraft roll, where the roll is sub-
divided as follows:
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32 sectors/roll
16 sub-scctors/sector
2 half sub-sectors/sub-sector

This comes out to 1024 intexvals, or half sub-sectors, in a spacecraft roll.

The algorithm used to determine whether or not a particular datum is extracted
by RADE when the user specifies sector factor N, and the sector factor field in
the P2 SiD is

4 = sector number

K = sub-sector number

L = half sub-sector number
is given by the following rule:

extract datum if
where ISECTR ~ N* (ISECTR/N) =0 _
ISECTR = 32%J + 2*K + L, and

ISECTR/N is performed by integer arithmetic (giving a truncated result).

The following chart indicates the sampling frequency for various values of

SECFAC supplied through COMMON:

Data to be Extracted at Following Frequencies

n {Sector, Sub-Sector, 4 Sub-Sector)
0 (0,9,0), (0,0,1), (0,1,0), (0,1,1),...
2 (0,0,0), (0,1,0), (0,2,0), (0,3,0),...
3 (0,0,0), (0,1,1), (0,3,0), (0,4,1),...
5 (0,0,0), (0,2,1), (0,5,0), (0,7,1),...
32 (0,0,0), (1,0,0), (2,0,0), (3,0:0),...

The COMMON areas described ahove are defined in the subroutine RADE by the
following FORTRAN 1V source statements:

REAL*8 XTRDAT (4300)

INTEGER*2 ORBSTR, ORBSTP, TIMSTR(2), TIMSTP(2), ADDRCH(192),
CALBFL(192), SECFAC (64), MODESM (64), FFDATA, NOCHS, NSUBCM
LOGICAL*1 BFFRFF (776)
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COMMON/INPUT/ORBSTR, ORBSTP, TIMSTR, TIMSTP, ADDRCIH,
CALBFL, SECFAC, MODESM, FFDATA, NOCIHS, NSUBCM
COMMON/OUTPUT/XTRDAT, BFFRFF

The variable IFLAG should appear in the following type statement:

INTEGER*2 IFLAG(192)
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SECTION 3 - OUTPUT DESCIRIPTION AND FORMA'T

RADE outputs are provided in an array described as follows:

3.1 ARRAY HEADER

The ARRAY HEADER contains:

bl.

b2.

c.

- Gizn -0t ~p9e

z)wmmm? Plot To oo,

ARRAY HEADER

1 st Group 2 nd Group

3 rd Group

"

ARRAY
DATA

Length of entire array in 360 bytes (includes all header type data).

Flag: clock that P2 Program is synced to {

Number of groups of data contained in this array.

Orbit number of this tape.

0 = S/C clock

1 = data sync clock

First Roll Start Time, or S/C clock, sampled at beginning of the

first P2 Program cycle (dependent on whether the P2 Program is

synced to the data sync clock or to the §/C clock).

Spin period, or P2 Program cycle time (dependent on same situation

as in (d)).

Flight program number (left justified; in EBCDIC).

Day of year (from frame header portion, first frame, this physical

record),

Note: Each of the above items occupies one double word of 360 core storage,

except items bl and b2, which occupy one 360 word each.

Note: All above items are in binary format, and right justificd, except item (f).
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L. Data Group Pointers - one appears for each data group appearing
in this array. Each pointer consists of:
¢ Addressable or sub-com channel number.

O=denotes data in this group P1 sampled

e Mode (data 1=denotes data in this group P2 sampled

gathered) flng 3=denotes data in this group is sub-com
channel data.

o Pointer to first byte of this data group. (This is the number of
double words down into the output array one must go to reach
the first byte of this data group. Actually, it is the appropriate
subscript of XTRDAT. )

A Data Group Pointer has the following format:

WORD 1 WORD 2

Addressable or )
sub-com channel] Unused | Flag | Data Group Pointer
number _ _
0 ) 15 16 2930, 3132 63

3.2 ARRAY DATA

ARRAY DATA contains a number of "data grbups”. A data group consists of a
group header, and all the extracted data, flags, and calculated GMT times of a
particular addressable or sub~-com channel, sampled either by the P1 or the P2
Program. Therefore, for every addressable channel requested by the user whose
data was sampled by the P1 Program, and also by the P2 Program, there are
two data groups in the output array. Also, for every .sub-com chamnel requested
by the user, there is a data group in the output array. The number of data

groups appearing in the output array is therefore a function of the sampling
scheme of the OBP Program and the number of addressable channels and the
number of sub-com channels requested by the user. The maximum number of

data groups that the output array can contain is 256.




Bit No: 0 45 313

Each data group has a group header which contains:

Addressable or sub-com channel number.

b, Mode (data gathered) flag (same codes and meanings as for data

group pointers).
c. Length of this data group, including this group header, in 360 bytes.

A group header has the following format:

WORD 1 WORD 2
Addressablz or Length of this
sub-com channel Flag Data Group
number (in 360 Bytes)

0 1516 30 3132 63

Data groups are in ascending addressable and sub-com channel sequence, and

within addressable channel, by P1 sampled data, and then P2 sampled data.

The data portion of each data group follows the group header. FEach extracted
datum and its associated information occupies a 360 double word (8 bytes, or

64 bits) and has the following format:

WORD 1 WORD 2.
'8 ! t GMT J{ g ".E) 85 UJi Sector I
i : o
2 ! (Millisecs of 36+ Hour Day % gb g: EDE Time Info* ]zitlllglbits
=k | @7 Bits) | A 5! Bl faobitsy | (PO 10 bits)
2 3334 35 37 38 4748 ' 63

*If P2 Program synced to data sync clock; otherwise, zeros.
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No. of

Bit No. Rits ltem
0-4 ) Unused
5-31 21 GMT in Milliseconds of 36+ hour day* (calculated)
32-33 2 Datum lengih**
34 1 Unused
35-36 2 P1, P2, sub-com gathered flag 00~ Datum sampled by
' P1 Program
01 = Datum sampled by
P2 Program
11~ Sampled by sub-com
channel
37 1 Calibration Flag 0 Datum not calibrated
1 Datum calibrated
38-47 10 Sector Time hﬁo1‘1nzition

Bits 38~42 ~ Sector count
Bits 43-46= Sub-sector count
Bit 47 ~ Half sub-séctor count

48-63 16 Extracted Datum
64 Bits, Total (= one 360 double word)

Fixed ficld data and associated information appears with its own header in a
separate array, BFFRFF. The fixed field data header occupies a double word,

and has the following format:

WORD 1 WORD 2
Length of array
Unused in 360 Bytes

0 ' 31 32 63

* Need more than 24-hour capacity, for example, when data collection begins
just before midnight,

** Meanings of Various Values: .
#S/C Byics

Stored Value Sampled
0 4 -
1 1
2 9 . .
3 3 3-4




The value of the "length of array' includes the cight bytes-in the header field.

The data portion of each data group follows the header double word. Each ex~
tracted fixed ficld datum and its associated GMT occupies 96 bits (or 12 360

bytes), and has the following format:

WORD 1 WORD 2 WORD 3
GMT Fixed Field Data
(27 Bits) Unused (48 Bits)
0 4,5 31 32 47 48 95

All information is right justified in its field.




SECTION 4 - EXECUTION INFORMATION

To reference the RADE Program on cither the SESCC 360/91 or 360/75, the

following JCL and INCLUDE cards are necessary:
//LINK.SYSLIB DI DSN=M2. 2BNKB. REGRADE, DISP:SHR
The needed "include" cards are:

INCLUDE SYSLIB{TAPRED)
INCLUDE SYSLIB(BDREGR)
The DD cards for the experimenter (input) tape to the RADE Program are:
//GO, TT01F001 DD DSN=EXPTAPE, UNIT=(2400-7, , DEFER),
// DISP=SHR, DCB=(BLKSIZE=10000, BUFNO=1),
// VOL=SER=..... .

The user should allow 239K bytes of core storage on either 360 computer for

the RADE Program.
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SECTION 5 -~ SPECIAL PURPOSE RADE PROGRAM FUNCTION

The Special Parpose RADE Program is a modifjcation of the (standard) RADE
Program. Special Purpose RADE extracts data for very speeific addressable
channels and only at very specific sector intervals. These addressable channels
and their associated intervals arve listed below. The Special Purpose RADE
Program is avajlable on both the 360/91 and 360/75 computers. The proce-
dure for executing the program is identical to that for executing the standard

RADE Program, except as specified below.

When running the Special Purpose RADE Program (Summary Plot application
involving g data}, the user should specify the following addressable channels
or a subset thereof and associated sector factor values, to extract data at the

specified intervals:

ADDR. SECT. ADDR. SECT. -

CH. FACT, INTERVAL CH. FACT, INTERVAL
0 0 All Data 23 0 Data at Sectors 0 and 16 only
1 0 All Data 24 0 °  Dataat Sectors 0 and 16 only
2 0 All Data 25 512 Data at Sectors 0 and 16 only
3 0 All Data 26 512 Data at Sectors 0 and 16 only
4 0 All Data 29 512 Data at Sectors 0 and 16 only
5 0 All Data 32 0 All Data
6 512 Data at Sectors 0 and 35 0 All Data
16 only
7 512 Data at Sectors 0 and 40 0 All Data
16 only
8 0 All Data 41 0 All Data
11 0 Data at Sector 0 and 42 .0 All Data
16 only 48 77 Data at Sectors 2, 6, 18, and
12 0 Data at Sector 0 and - | 22 only
16 only 49 77 Data at Sectors 2, 6, 18, and
22 only
13 0 Data at Sector 0 and 50 ki Data at Sectors 1, 6, 17 and 22
16 only only

)
|
et




20

16 only

[ |
{
b

ADDR. SECT. ADDR., SECT. ‘
CH. TFACT. INTENRVAL CH. FACT. INTERVAL
14 0 Data at Sector ¢ and 51 77 Data at Sectors 1,2,6,17,18
16 only and 22 only
16 0 Data at Sector 0 and 52 77 Data at Sectors 1,6, 17, and
16 only 22 only
17 0 Data at Sectoy 6 and 53 77 Data at Szctors 1,6, 17, and
16 only 22 only
18 0 Data at Sector 0 and 54 77 Data at Sectors 1,6, 17,and
16 only 22 only
19 512 Data at Sector 0 and 55 77 Data at Sectors 1,2,6,17,18
16 only and 22 only _
512 Data at Sector 0 and 56 77 Data at Sectors 1,2,6,17,18
16 only and 22 only
21 512 Data at Sector 0 and '
' 16 only
22 0 Data at Sector 0 and
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Users Guide to SSS-A Summary

Plot Program

C. Gloeckler
GSFC
Code 626




To run the Summary plot Program, one must have acess to or

information from all of the following:

1). Summary Plot Program

2). Object decks

3). Data Access Routines (RADE, Ref. #1)

4), SD4P6® Routines

5). List of condensed experimenter tapes

6). List of COA tapes (Condensed Orbit-Actitude)
7). Calibration tape

8). List of zero levels by orbit for the magnetometer




Users Guide to SSS-A Summary Plot Program

ATl references to size and time are with respect to-the IBM 360/91.

I.

I1.

II1.

source Step. Coding for the Summary Plot Program is written in
Fortran IV. To compile the source coding about 300K is necessary
and about .85 minutes of CPU and 4.9 minutes of 10 is used.

Link Step. The linkage editor has been used in the processing of

all summary plots. The link step accesses routines to resolve exter-
nal references for the plot (SD4P6F microfilm software) and data
acquisition (RADE). These routines are catalogued object modules

and are defined to the program by means of the SYSLIB data definition
by inserting the following cards after the EXEC card for the 1ink step:

//stepname.SYSLIB DD DSNAME=SYS2.SD4g6d,DISP=SHR
/! DD DSNAME=M2.ZBNKB.REGRADE,DISP=SHR

The first card is for the 4060 plot routines and the second card is
for the RADE system. The form of the second card is such that the
second data set is concatenated to the first.

Object decks which have been furnished are used to include utility
routines to convert day of year to year, day, month and to obtain
the date of processing. The names of these routines are DAIT, DATE,
TIME. These decks should be included next with the following card
in front:

//stepname.0BJECT DD ¥

The 1inkage editor control cards to be included after the object
decks are

bINCLUDE SYSLIB(TAPRED)
bINCLUDE SYSLIB(BDREGR)
BENTRY MAIN

where b indicates a space.

The data sets TAPRED and BDREGR must be specifically included since
they are block data subroutines and they are not automatically called
by the linkage editor.

Go Step. The Summary Plot Program is restricted to processing data
from one orbit for each execution of the 'go' step. The 'go' step
executes in 474K and uses about 13 minutes of CPU and 3 minutes of 10
for a full orbit of data. Data sets used for input or output must be
defined by the following data definition (DD) cards.




1) //6O.FT@5FE@ DD DCB=(BLKSIZE=80,BUFNO=1)

This is used to minimize the buffer size of card input. Since, for

most runs, only one data card is necessary, only one buffer is

needed to read the 87 columns of the data card. This card modifies

?he link pr?cedure definition where the other parameters are defined.
Ref. #2, 3

2) //GO.FT@6FOOT DD SPACE=(CYL,(4,1))

This card also modifies the link procedure definition (Ref. #2, 3)
to enlarge the space for diagnostic print-out messages. The output
is unnecessary for a run which has completed successfully but is
useful if a problem occurs, for example, with tape errors.

3) //GO.FTRNFR@T DD DSNAME=EXPTAPE,UNIT=7TRACK,
//bbbDISP=SHR, VOL=SER=xxxx

This defines the condensed experimenter data tape. It is a 7 track,
809 BPI standard labeled tape with many files of data containing
many orbits per tape. (A 1ist of tapes with the orbit number and
respective file numbers is furnished.) The file to be used is

input for a particular orbit on the data card.

4) //GO.FTO2FZ DD DSNAME=CALTAB,UNIT=9TRACK,
//bbbDISP=SHR,VOL=SER=yyyy

Defines the calibration tape which is used to correct the magnetometer
x- and y-axis data. It is a 9 track, 16@% BPI, standard labeled tape
containing one file.

5) //GO.FT1GFB1 DD DSNAME=SSSORB,UNIT=(9TRACK,,DEFER),
//bbbDISP=SHR,VOL=5ER=z222

Defines the condensed orbit/attitude tape. It is a 9 track, 1600 BPI
standard labeled tape from which such parameters such as L-value,
magnetic local time, etc., are obtained for the summary plot. (A
1ist of tapes and the orbit numbers of the data they contain is
furnished. )

6) //GO.FT15F@@1 DD DSN=&PGA,UNIT=DISK,DISP=(NEW,PASS),
//bbbSPACE={CYL,(3,1}),
/ /bbbDCB=( RECFM=VBS ,LRECL=884 ,BLKSIZE=5632,BUFN0=1)

Defines a scratch disk to hold unplotted data until the plotting
routines are ready to output onto the 4060 tape.

7) //G0.SC4@6@ZZ DD UNIT=(7TRACK,,DEFER),DISP=(NEW,PASS),
/ /bbbDCB=(DEN=1,TRTCH=C} ,LABEL=(1,NL, ,0UT),
//bbb¥YOL=SER=tttt

This defines the outpdt data set containing the input to the Stromberg
Datagraphix 4060 plotter which produces the microfilm.
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8) //GO.DATAS DD %

Input data card(s) follow this card.

IV, Data Card(s).
COLUMN FORMAT DESCRIPTION

1-4 14 orbit number, right justified
6-7 12 hour
9-18 . 12 minute) Start time
}2-15 14 orbit number, right justified
7-18 12 hour ;
20-21 12 minute } StOP time
23-24 12 file number, right justified (see section 11I.3)
25-28 I4 number of minute averages to collect before

- plotting or writing onto scratch disk: for
normal running this should be 25. (in any
case must be less than 26)
29-3¢ 12 1RETRN, right justified (see RADE documentation,
Ref. #1, for definition and values). This is
set to 0 on the first data card: for multiple
data cards set 1RETRN to 3 on successive cards.

35-39 F5.1 x-axis magnetometer zero level: Tlow sensitivity
40-44 F5.1 y-axis magnetometer zero level: low sensitivity
45-49 F5.1 x-axis magnetometer zero level: Tlow Sensitivity
50-54 F5.1 x-axis magnetometer zero level: high sensitivity
55-59 F5.1 y-axis magnetometer zero level: high sensitivity
60-64 F5.1 x-axis magnetometer zero level: high sensitivity

If an entire orbit of data is to be processed there will normally be
only one data card. However, the program will handle multiple data
cards as long as they request data from the same orbit. For efficiency
:n p:ocessing, the data cards should be time ordered with no overlap

n time.

Multiple data cards may be necessary in certain instances. For
example, if an orbit has such poor experimenter data quality that
RADE or the Summary Plot Program causes a halt, the bad time period(s)
can be excluded. This is done by using two or more data cards, the
first one with the stop time prior to the bad time period and the
second -card with start time past the bad time period.

This facility also allows processing of intervals of data from a
particular orbit.

If multiple data cards are used, the value of TRETRN on the first
data card and on successive data cards should be 3. This allows
processing of successive time periods without starting at the begin-
ning of the orbit and processing the SID each time.

-3-




The zero levels of the x- and y-axis magnetometer data have been
calculated from the magnetometer data prior to processing by the
Summary Plot Program. The z-axis magnetometer zero level is
unreliable since it is located along the spin axis of the space-
craft and is essentially constant. Hence the x-axis value is

used instead. A list of zero levels is furnished for many orbits.

An orbit for which no zero level calculations were made should use
those of the orbit closest to it. If the high sensitivity levels

are not available, the magnetometer was always in the low sensitivity
mode for that orbit and then the low sensitivity values should be used
for both Tow and high sensitivity.

Sample Deck Setup.
Jobcard

//COMPILE EXEC FORTRANH,PARM='XREF'
//SYSIN DD *
(FORTRAN SOURCE DECKS)
//GOTALL EXEC LINKGO,REGION.GO=474K
J/LINK.SYSLIB DD DSN=5YS2.SDAg6Q,DISP=SHR
/! DD DSN=M2.ZBNXB.REGRADE ,DISP=SHR
//LINK.OBJECT DD *
(OBJECT DECKS)

INCLUDE SYSLIB(TAPRED)

INCLUDE SYSLIB(BOREGR)

ENTRY MAIN
//GO.FT@SFON DD DCB=(BLKSIZE=84,BUFNO=1)
//GO.FTO6FORN DD SPACE=(CYL,(4,1))
//GO.FTOTFOP1 DD DSN=EXPTAPE,UNIT=7TRACK,DISP=SHR,VOL=SER=XXXX
//GO.FTO2FO0T DD DSNAME=CALTAB,UNIT=9TRACK,DISP=SHR,
/! VOL=SER=YYYY \
//GO.FTIOFOR DD DSN=SSSORB,UNIT=9TRACK,DISP=SHR,VOL=SER=711Z
//GO.FT15FB01 DD DSN=4&PGA,UNIT=DISK,DISP=(NEW,PASS},SPACE=CYL,(3,1)),
/! DCB=(RECFM=VBS ,BUFNO=1,LRECL=604 ,BLKSIZE=5632)
//G0.SC406922 DD UNIT=(7TRACK,,DEFER),DISP={NEW,PASS),
/] DCB=(DEN=1,TRTCH=C,RECFM=F ,BLKSIZE=1024},

//  LABEL={1,NL,,0UT),VOL=SER=TTTT
//GO.SYSUDUMP DD SYSOUT=A
//GO.DATAS DD * A
0327 12300327 1986 3 25 & -5.90-0.50-5.90-0.9041.19-0.98°
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1)

2)
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SECTION 1 - INTRODUCTION

The Explorer 45 (S3-A), launched in November 1971, returned data until
September 1974, All of the telemetry data for the seven scientific experiments
onboard the spacecraft is contained in the Experimenter Tapes. Each Experi-
menter Tape contains the raw telemetry data for one S3-A orbit along with other
information to identify the quality, timing, and source of the data. To facilitate
handling of the data by the experimenters, Experimenter Tapes were copied in
groups of five to magnetic tapes of a higher density. The general format of
these Condensed Experimenter Tapes is the same as that of the Experimenter

Tapes.

The Experimenter Tapes are unlabeled,V7-track, binary,' odd-parity, {i%"ﬁiﬂ-’bpi
density tapes generated on the UNIVAC 1108 computer. The Condensed Experi-
menter Tapes are standard-labeled, 7-track, binary, odd-parity, 800-bpi den-

sity tapes generated on the IBM 360 computer.

The general format of the Experimenter Tape is shown in Figure 1-1. The first
file is a tape header. Following the tape header are the data files, one for each

successive onboard flight program executed by the spacecraft.

Sections 2, 3, 4, and 5 describe the tape format. Section 6 describes the
structure of the P2 data derived from the P2 Program-~the major data collec-

tion program. Section 7 describes the Condensed Experimenter Tape.
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TAPE HEADER

EOF

FILE HEADER

S10 RECORDS

DATA
FILE NO. 1

DATA RECORDS

EOF

L]

77

FILE HEADER

DATA {
FILENO.N

SID RECORDS

DATA RECORDS

EQF

EQF

Figure 1-1.
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Experimenter Tape Format




SECTION 2 - TAPE HEADER

The tape header file consists of 20 UNIVAC 1108 36-bit words in BCD format.

Descriptions for these words follow,

Word No. Description (b = blank)
1 Satellite ID (SSS-Ab)
2 International ID (bddddd) (either 71999 or 71096)1
3 Tape processing date--year, month, day (yymmdd,

e.g., 740630 corresponds to June 30, 1974)

4 Orbit number (bbnnnn)
5 Start year of orbit (bbbbyy)
6 Start day of orbit (bbbddd)
7, 8 Start time of orbit (milliseconds)}
(bmmmmm mmmbbb})
9 Stop day of orbit (bbbddd)
10, 11 Stop time of orbit (milliseconds) (bmmmmm mmmbbb)
12 Master edit tape number (AAnnnn)

13-20 Unused--blanks

1For SSdA, the international ID assigned on 8/1/72 is 71096. .All processing
before this date used the interim ID of 71999.
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SECTION 3 - FILE HEADER

Each file header consists of 20 UNIVAC 1108 36-bit words in binary format,

Descriptions for these words follow.

Word No, Description

1 Number of elements in the Sampling Identification
Dictionary (SID)

2 SID creation or revision date (yymmdd)--internal
BCD format

3 Number of analog tapes used in generating this
file

4 Start day of year of this file

5 Start time of file (milliseconds)

6 Stop day of year of this file

7 Stop time of file (milliseconds)

8 SID program number corresponding to the specific
onboard flight program--internal BCD format

9-20 Unused--blanks
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SECTION 4 - SAMPLING IDENTIFICATION DICTIONARY (SID}

The general purpose of the SID is to indicate the type, timing, length, and
source of data in the raw telemetry stream, The SID consists of multiple
records of 1460 UNIVAC 1108 36-bit words. Each SID element is 60 bits in
length. Each SID record thus contains 876 SID elements (except for the last
record which may contain some padding at the end). The format of the SID

block is shown in Figure 4-1. Descriptions for the elements follow,

SID Element Description

SID(0) ""Half-elements" N and M are right-justified,
30-bit, binary count. N is the number of
P1 SID elements in this particular SID; M is
the number of P2 SID elements

SID(1) First P1 SID element

SID(N) Nth P1 SID element

SID(N+1) First P2 SID element

SID(N+M) Mth P2 SID element

SID(N+M+1) Interrupt Sampling Subroutine (ISS) element 1,
call 0

SID(N+M+64) ISS element 2, call 3

SID{N+M+65) Index Table element 1

SID(N+M+320) Index Table element 256
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P1{ ELEMENTS

P2 ELEMENTS

1SS ELEMENTS

INDEX TABLE ELEMENTS

CHANNEL LINK ELEMENTS

{1 FOR EACH

ADDRESSABLE CHANNEL}

SID (0}
SID.(”

SID(N)
SID (|:‘ + 1)

SID (N + M}
SIDN +M + 1}

*
L]
. -

SID (N +M + 64}
SID (N +M +85) -

SID{N +M +320)
SID (N +M +321)

SID (N + M + 384}

Figure 4-1. SID Block Format
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SID Element - Description

SID(N+M+321) Channel Link element 1

SID(N+M+384) Channel Link element 64

4,1 P1 SID ELEMENTS

The P1 SID serves as a road map for the telemetry data of each telemetry
frame. Each individual element defines the source and type of a specific por-
tion of the telemetry stream, the branching condition, and the next SID element
for the branch. The telemetry stream consists of all programmable bits of the
telemetry frame. Each P1 SID element contains 60 bits. Bits 14 through 39,

59, and 60 are not used. Descriptions for the other bits follow.

4.1.1 Type Information (Bits 1-3)

Bit Configuration Description

001 The data has been taken directly from an
Addressable Channel by the P1 Program

010 The data has been taken from a Program
Memory location by the P1 Program
011 The data has been taken from a DT1A, DTLB,

DT2A, DT2B, COMON, P1XR, or P1SL stor-
age location of the Buffer Memory by the P1
Program

100 This entry indicates that the next 16 bytes of
data have been fetched from the Buffer Area
by the P1 Program

1
This is P2 sampled data stored in the Buffer Area and fetched by the P1 Pro-
gram. This bit configuration is the most common one.
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Bit Configuration Description

101 The data has been taken from a Data Table by
the P1 Program (ISS fetch)

110 This entry describes a branch control function
in the P1 Program

4.1.2 Source Information (Bits 4-11)

For each of the six element types, source information is given as described

below.
Element Type Source
001 The Addressable Channel number (0-63)
010 The Program Memory location (0-255)
011 A defined Buffer Memory portion corresponding
to sources as follows:
- 0-15 DT1A
16-31 DT1B
32-47 DT2A
48-63 bT2B
64-95 COMON
96-103 , PIXR
104-111 PISL
100 N/A
101 The Data Table number (1-2)
110 N/A

4,1.3 Byte Count Information (Bits 12-13)

The byte count indicates the length of a particular data element in the telemetry
stream. This count is independent of element type or source except for element

type 100. For element type 100, the byte count is represented as 00, but a
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16 hex-byte string is implied. For other elements types, data lengths are de-

fined as follows:

Bit Configuration Data Length (Hex-bytes)
00 4
01 1
10 2
11 3

4.1.4 Next SID Locator Information (Bits 40-55)

If the element type indicates a branch control function (110), these bits contain
the index of the SID element to be branched to if the condition defined below is
satisfied.

-

4.1.5 Branching Condition Information (Bits 56-58)

If a branch control function is indicated, these bits determine indirectly the
condition to be met before branching is performed. Zero indicates an uncon-
ditional branch. Other branching conditions are Specifiedr in the following

manner:

. For condition bit configurations 001, 010, 100, 101, 110 (values
of 1, 2, 4, 5, 6), branch for value = N if the Nth bit in the 8-bit
STATB word of the telemetry frame (location defined in Sec-

tion 5.4.4) is equal to 1. Do not branch if bit N= 0

° For condition bit configuration 011, branch if the 3rd bit in the
4-bit STATA word of the telemetry frame (location defined in
Section 5.4.4) is equal to 0. Do not branch if bit 3 =1

4.2 P2 SID ELEMENTS

The P2 SID elements indicate the source and type of data elements from the

P2 Program, the corresponding length and storage locations in the telemetry
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frame, and the index of the SID corresponding to the next P2 SID element de-
scribing the same source as the current one., Each P2 SID element contains

60 bits. Descriptions for these elements follow.

4.2,1 Type Information (Bits 1-3)

The type of information in each data element is indicated by the bit configura-

tion as described below.

Bit Configuration Description
001 The data has been taken from an Addressable
Channel,
010 The data has been taken from a Program
Memory location _
011 The data has been taken from a Buffer Memory
location

4.2.2 BSource Information (Bits 4-11)

For each of the three element types, source information is given as described

below.
Element Type , Source
001 An Addressable Channel number (0-63)
010 The Program Memory location (0-255)
011 A defined Buffer Memory portion corresponding
to source, as follows;
64-95 COMON
112-119 P2XR
120-127 P2SL
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4.2,3 Byte Count Information (Bits 12~13)

The length of a particular data element is indicated by the bit configuration as

follows:
Bit Configuration Data Length (Hex-bytes)
00 . 4
01 1
10 2
11 3

4,2,4 Timing Information (Bits 14-23)

These bits indicate the relative timing of data sampling within a given P2 cycle.
When the data timing is synchronized to the ''spacecraft clock,' these bits
range from 0 to 1023, effectively dividing the P2 Program cycle into 1024 time

segments.

When the data timing is synchronized to the "data-sync-clock, ' these bits
also range from 0 to 1023, but they divide the roll period of the satellite into

1024 segments (half-subsectors). Individual bits also take on added significance

as follows:
° Bits 14-18 contain the sector time of data sampling (0-31)
. Bits 19-22 contain the subsector time of data sampling (0-15)
. Bit 23 contains the half-subsector time of data sampling (0-1)

4.2.5 Telemetry Location Information (Bits 24-39)

These bits indicate the specific telemetry stream locations of individual data

elements,

° Bits 24-31 contain the P2 data frame count (DFC) number of this
element. (A P2 data frame is equivalent to 256 bytes of P2 data.

Hence, DFC should not be confused with the actual frame count.)




The DFC may range from 0-255, though it normally recycles
before 30

. Bits 32-35 contain the Block number within a given data frame for

this data sample (0-15)

1 Bits 36-39 contain the Byte number within a given Block for this

data sample (0-15)

The three locators, DFC, Bloek, and Byte number define uniquely the location

of data within any particular P2 data stream.

4.2.6 Next-Entry Locator Information (Bits 40-55)

The value of these 16 bits defines the next SID index which contains P2 sampling
information for an element of the same source and type. If this source element
is sampled only once during an entire P2 sequence, the SID index pointed to is

the same as the SID entry currently in use.

4.2.7 Condition Information (Bits 56-58)

These bits contain conditions to be met before the current SID element is to be
considered valid, Normally, all three bits are zero, and the SID element is
to be unconditionally accepted. If any one of these bits is nonzero, the logic
level (0 or 1), obtained from the most recent sampling of Addressable Chan-
nel 36, must equal the logic level value of the Condition Status Bit (SID element

bit 59) before the SID element is to be accepted.

4.2.8 Condition Status Information (Bit 59)

This bit holds the logic level value (0-1) necessary for validation of this SID

element.
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4.2.9 Synchronization Information (Bit 60)

This bit specifies to which clock the spacecraft is synchronized. Generally,
this bit is constant for all P2 SID elements in a particular onboard flight pro-

gram,

. Bit = 0, data sampling synchronized to the data-sync-clock (DSC)
() Bit = 1, data sampling synchronized to the spacecraft clock (S/CC)

4.3 INTERRUPT SAMPLING SUBROUTINE (ISS) ELEMENTS

There are 64 ISS elements grouped in eight similarly structured groups of
eight elements, one group for each ISS call. ISS 1calls 0, 1, 2, 3; ISS 2 calls
0, 1, 2, 3. The first entry in each group contains a right-adjusted count (from
0 to 7) of the number of samples taken by that call. A zero count indicates that
no samples were taken, For a given binary count N, where N <7, the next

N entries contain sampling information--the remaining (7 - N) entries equal

zZero,

Each ISS element contains 60 bits. Bits 14 through 60 are not used. Descrip-

tions for the others follow.

4.3.1 Type Information (Bits 1-3)

These bits always contain 001, referring to data taken from an Addressable

Channel,

4.3.2 Source Information (Bits 4-11)

These bits contain the Addressable Channel number, right-justified. Values

range from 0 to 63,
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4,3.3 Byte Count Information (Bits 12-13)

These bits describe the byte count of the data sample as follows:

Bit Configuration Byte Count (Hex-bytes)
01 1
10 2
11 3

4.4 INDEX TABLE ELEMENTS

There are 256 Index Table elements, each of which points to a P2 portion of
the SID. The ith Index Table element points to the first SID element in the P2
SID which has a Data Frame Count (DFC) of (i - 1). If the DFC of the P2 Pro-
gram recycles before reaching 255, all subsequent corresponding entries in the
Index Table elements are 0. Thus the first Index Table element indicates the
SID index of the P2 element having a DFC of zero. Each element is 60 bits in
length. Bits 1 through 44 are not used. Bits 45-60 contain the SID element

index, right-justified.
4,5 ADDRESSABLE CHANNEL LINK ELEMENTS

There are 64 Addressable Channel Link elements corresponding sequentially
to the Addressable Channels 0 to 63, For any Addressable Channel j the
value of Channel Link element (j + 1) denotes the P2 SID element (as an ith
element of the SID) in the P2 Program cycle which corresponds to the first
sample of that Addressable Channel in the present Data File. A value of zero
indicates that this particular Addressable Channel is not sampled by this flight
program. There are 60 bits in each element, Bits 1 through 44 are not used.

Bits 45-60 contain the SID element index, right-justified.
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SECTION 5 - DATA BLOCK

The Data Block contains multiple physical records of 1460 UNIVAC 1108 36-bit
words. The format for each record is the same and is described in Figure 5-1.
The first three 36-bit words contain information for the particular record.
Following these words there are up to 32 contiguous groups of 45 36-bit words.
Each group of 45 words corresponds to a data frame (not to be confused with 2
P2 Data Frame). Words 1444-1460 are padded words. If the number of data
frames is less than 32, the appropriate words at the end of the record are

padded with ones.
5.1 RECORD HEADER

The record header contains one word. Descriptions for the hits follow.

Bits . Description
1-12 Two 6-bit "zero characters' (in 7-track BCD
format) .
13-24 The number of valid data frames for this

record-binary count
25-36 Record number (1-8) of this logical record
{the physical record count recycles for groups
of eight)--binary count
5.2 ROLL START TIME

This word contains the time in milliseconds of the start of the first identifiable

spacecraft roll in this physical record (binary form).
5.3 ROLL STOP TIME

This word containg the time in milliseconds of the start of the second identifi-
able spacecraft roll in this physical record. (Thus effectively providing the

first roll stop time in binary form.}
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WORD 1 RECCRD HEADER

WORD 2 ROLL START TIME
WORD 3 ROLL STOP TIME
WORD 4
: DATA FRAME NO. 1
WORD 48
WORD 49
: DATA FRAME NO. 2
WORD 93
. > xR
WORD 1399
DATA FRAME NO. 32
WORD 1443
WORD 1444
. PADDED WORDS
WORD 1460

Figure 5-1. Data Record Format
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9.4 DATA FRAME

Each data frame consists of 270 6-bit characters (see Figure 5-2). The first
14 characters are supplied by Ground Data Processing. The 256 4-bit words

of the telemetry frame are embedded, right-adjusted, into the 256 6-bit charac-
ters. Thus, the first two bits of these 256 characters are meaningless (always

ZEero),

5.4.1 P1 SID Index (Characters 1-2)

These characters contain the P1 SID index to be first used in decommutating

the telemetry data (right-adjusted).

5.4.2 Frame Timing (Characters 3-10)
Description of information contained in the 48 bits follows.

Bits _ Description

1-8 If the spacecraft is synchronized to the data sync
clock, these bits represent the roll count. If
the spacecraft is synchronized to the spacecraft
clock, these bits indicate the cycle count

9-12 These bits indicate the number of valid P2 blocks
of data in this telemetry frame
13-21 The day of the year (right-adjusted) of the re-

ceipt on the ground of the first bit of byte 12 in
the telemetry frame (see Figure 5-3) of this
data frame

22-48 The time in milliseconds of the day correspond-
ing to receipt on the ground of the above-
mentioned bit
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CHARACTER 1, 2 Pt SID INDEX

CHARACTER 3-10 FRAME TIMING

CHARACTER 1114

DATA FLAGS
CHARACTER 1517 PARITY 1
CHARACTER 18-24 SYNC PATTERN

CHARACTER 25-270 TELEMETRY DATA

1'I"HESE 256 BYTES COMPOSE THE ACTUAL TELEMETRY FRAME RECEIVED FROM
THE SPACECRAFT (SEE FIGURE 5-31.

Figure 5-2. Data Frame Format
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9.4.3 Data Flags (Characters 11-14)

Descriptions of the data flags follow.

Character Bit Description
11 Data Flags

1 Smooth frame counter
2 Smooth GMT
3 BCD = ACC
4 BCD in sync
5 Parity
6 First frame after a data dropout

NOTE; Bits 1and 2 of Character 11 are on if the respective item has been
smoothed. Bit 3 is on if the accumulator register no longer equals
the BCD time register. Bit 4 is on if the time decoder is no longer
in sync with the BCD register. Bit 5 is on if there is a parity error
in this frame. Bit 6 is on if this is the first frame after a data drop~
out. It will be on if edited frames are missing,

12 . Data Flags
1-5 Number of frame sync errors
6 Dropout bit

13, 14 - Data Flag. Number of missing

edited frames--binary count

5.4.4 Telemetry Frame (Characters 15-270)

The telemetry frame consists of the 256 bytes (hex-bytes) which are received
from the spacecraft by Ground Data Processing (see Figure 5-3). The bits re-
served for sync are hard-wired, i.e., they remain unchanged for all Ss-A
Flight Programming, Other bytes of information are variable, but for several
specific locations the type of information remains the same. These are defined
below. The remaining 232 bytes make up the telemetry stream. The contents
of these bytes are programmable and vary with the onboard flight program.
Information regarding these bytes is provided by the P1 SID. Generally, one

cycle of the P1 SID maps each telemetry frame,

Each 4-bit byte of information in the telemetry frame is embedded, right-

adjusted into a 6-bit character on the experimenter tape. Descriptions follow.
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Bytes

0-2

3-9

10

11

12-127

128-131

132-133

Description

Parity information. The parity word is a full
frame, distance 4, cyclic error detection code for
Gaussian noise and burst errors. The position of
these 12 bits is fixed for all $3-A flight program-
ming and will detect all 3 or fewer random errors
and all burst errors of size 11 or smaller.

Sync Word. The 28 significant bits are fixed for all
$3-A flight programming and are in keeping with
GSFC standards. For S8-A they are:

1111 0101 11106 0101 1001 1000 0000

Format Number (FN). The format number (0-15)
corresponds to the flight program used by the space-
craft in producing the present telemetry frame.

Each onboard flight program has only one format
number, but because the number of flight programs
exceeds 16, the same format number may corre-
spond to more than one flight program.

Stat A. The bits in the Stat A word hold information
regarding branch control functions in the P1 SID.

Programmable Bytes. The substance of these bytes
varies, depending upon the onboard flight program
in process at the time of this telemetry frame. The
contents are determined by elements of the SID.

Program Instructions. To verify the correctness
of the flight program in the program memory, the
program memory is read sequentially, 4 bytes per
telemetry frame. The cycle requires 256 readouts
in 256 telemetry frames for each complete readout
of the program memory. This cycle is repeated for
the duration of each flight program.

Frame Count (FRCT). These two bytes contain the
frame count (0-255) of this telemetry frame. The
frame count is further broken down into a group of
eight logical records (numbered 1 through 8). Thus,
frames 0-31 make up logical record 1, frames 32-63
make up logical record 2, ..., and frames 224-255
make up logical record 8. A recycling of the frame
count indicates a recycling of a group of logical
records. (The frame and logical record counts are




Bytes

132-133
(Cont'd)

134-137

138, 139

140-255

Description

synchronized to time; hence, data gaps will be re-
flected by the respective counts. )

Subcom Channel 1, Subcom Channel 2, (SC1, SC2).
There are 128 subcom channels processed by s3-A
independent of the flight program. They are A01,
A02, ..., A64 and BO1, B02, ..., B64, The space-
craft values for subcom channels A01-A64 are found
in bytes 134-135 (SC1). The spacecraft values for
subcom channels B01-B64 are found in bytes 136-137
(8C2). Only two subcom channels are sampled per
telemetry frame, an "A'" subcom channel with its
corresponding "B" subcom channel (e.g., Al13 with
B13, etc.). The channels are sampled sequentially
in pairs (A01, BO1l; A02, B02; ...; A64, B64) and
this eycle is repeated 4 times for every group of 8
logical records. The subcom channels sampled
during any given telemetry frame are determined,
from the telemetry frame count, as follows:

If n = telemetry frame count, let
j=(mod64)+1

For telemetry frame number n, subcom channels
Aj and Bj are sampled.

Stat B. The bits in the Stat B word hold information
regarding branch control functions in the P1 SID.

Programmable Bytes. The type and content of
these bytes depends on the flight program in process
at the time of this telemetry frame. As with

Bytes 12-127, their content is determined by the
SID.




SECTION 6 - P2 DATA STRUCTURE

The P2 Program is the major data collection program on the spacecraft. This
program samples data from various sources (see Section 4, 2) and stores it in
the Buffer Area from where it is fetched by the P1 Program. P2 sampled data
is indicated if, and only if, a P1 SID element indicates that the next 16 bytes in
the telemetry stream have been fetched from the Buffer Area (Type 100, see
Section 4.1.1).

The P2 Program cycle is divided into P2 data frames whose count may range
from 0 to 255 (though the program cycle normally requires no P2 data frame
count higher than 30). Each P2 data frame is equivalent to 256 bytes of P2
data, and is further subdivided into 16 P2 blocks, numbered 0 through 15,

each of length 16 bytes. The bytes within each block are also numbered 0
through 15. Thus, a P1 indication of P2 sampled data also indicates that a
block of P2 data is present. Byte 0 of this block defines the remaining 15 bytes
(with the 4 bits defined left to right) as follows:

e Bit 1 is on if this P2 data was collected in the calibrate mode;

otherwise, bit 1 is off.

° Bit 2 is on if the data collection is synchronized to the data-sync

clock, and off if collection is synchronized to the spacecraft clock.

[ Bit 3 is on if there is valid data in the following bytes of this block.
If it is off, this block is not considered a valid P2 block,

. Bit 4 is on every 16th valid P2 block {(except at the end of a P2
Program cycle). It indicates that (a) the P2 data frame count has
changed (thus P2 block number = 0), (b) bytes 1 and 2 contain the
hew P2 data frame count, right-adjusted, and (c) bytes 3-15 con-
tain valid P2 data., If bit 4 is off, the next 15 bytes contain valid

P2 data (unless, of course, bit 3 is off),
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SECTION 7 - THE CONDENSED S3—A EXPERIMENTER TAPE

The Condensed S3—A Experimenter Tape is a standard labeled, 7-track, binary,
odd-parity tape written with an 800-bpi density, and having a data set name

(DSN) of EXPTAPE, The condensed tapes are generated on the IBM S/360
computers. Data from five (usually) or fewer orhits are contained on each tape. -
These orbits are "back-to-back, " that is, &’ ithout intervening header or trailer "¢ e
_g@ggrd}} except for the header and trailer files normally associated with an

S/360 standard-label tapé. They have the same form and content as the SS-A
Experimenter Tape described in Sections 2 through 6. Figure 7-1 describes

the format of the Condensed Experimenter Tape. For each orbit of data, there

is a tape header file, followed by the data files. The staﬁdard label on each

condensed tape corresponds to a volume-serial number of the form W20nnn ,

where nnn ranges from 001 to 300 and specifies the S3 A OI‘bltS present on

the tape as follows: condensed S -A Experimenter Tape W20nnn contains, in

order, orbits 5-nnn-4, 5-nnn-3, 5+nnn- -2, 5*nnn-1, and 5nnn. Thus, con-

densed tape W20113 would contain orbits 561, 562, 563, 564, and 565. An

orbit of data is missing from a Condensed Experimenter Tape if the Project

Scientist's office determined that a problem existed with the original Experi-

menter Tape.
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TAPE HEADER — ORBIT 1

EOF

DATA FILE 1 — ORBIT 1

EQF

DATA FILEN — ORBIT 1

EOF

'TAPE HEADER - ORBIT M

EOF

DATAFILE 1 — ORBITM

EOF

IL
'

DATA FILEN - ORBITM

EQF

EQF

Figure 7-1. Condensed Experimenter Tape Format
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I. Introduction

This document describes several of the software systems and various
computer plot and utility programs used in the data analysis of Explorer 45
(SS-A) measurements. The Summary Plot Program described in section II
provides data from all the scientific instruments on the satellite in a
unified format at the rate of one data value per minute for an entire orbit.
The Quick Look Program described in section III provides a very detailed
review of the data in tabular or plotted form. Each individual measured
value for the time period of interest is either plotted or listed. The
Energy Density Program (section IV) computes particle flux and energy
density for more specific analyses of the particle data. The Specialized
Utitity Programs described in section V are used to supplement the output
options of the Enerqy Density Program. The Energy Level Program (section VI)
is used for analysis of the data from the second half of the 1ife time of
the $3 observations where special effort is required to determine the
specific energy levels of the particle detectors.

Additional information concerning the Explorer 45 (S3-A) mission,
satellite instrumentation, ground data processing and other general items
is contained in the documents listed in the bibliography (section VII). The
list of the on-board addressable data channels is given in Appendix A.
The energy bands and frequency bands of the detectors is given in Appendix B.

Appendix C describes the spacecraft coordinate system.




IT. Summary Plot Program

The Summary Plot Program is a complex system of computer programs
handling large amounts of telemetry data and performing detailed data-
analysis-level calculations while yet remaining flexible enough to ser-
vice the large variety of On-Board Flight Programs used for Explorer 45
(Sa-A). The Summary Plot Program processes data from all the $3-A instru-
ments and provides SD-4060 microfilm plots as output. The program performs
the following functions: {a) calculates particle flux for 49 energy
bands from the Solid State Proton, Channeltron, and Solid State Electron
detectors and displays the results in energy-time gray shaded spectrogram
form; (b) calculates differential energy density for both electrons and
protons at 90° pitch angle from all the particle detectors; {c) deter-
mines frequency-time spectral intensities for the 16 AC-Electric Field
frequency bands and the 14 Search Coil Magnetometer frequency bands; (d) com-
putes the difference between the magnitude of the measured magnetic field
and a predicted model magnetic field and compares the two field angles with
the angles predicted by the model; and (e) calculates the DC-Electric Field
including Gbxqﬁ, The energy bands and the frequency bands for the detectors are
given in Appendix B.

Each of the 53-4 Summary Plots, shown in Figures 1 and 2 are for three
and one-half hours of $3_A data, which covers approximately one-half of an orbit.
The other half of the orbit is contained on two additional plots of identical
format. A1l data except the DC-E Field, ]Bm|-|BREF|, INC and DEC are one-
minute averages of data selected as close as possible to the time of the x-axis
magnetometer "zero field" measurement (this corresoonds to the 900 pitch angle

for the particle detectors). The Electric Field, Magnetic Field, Electron Flux



and Proton Flux are shown as time-frequency or time-energy spectrograms
with a gray shading to indicate intensity.

The Electric Field is measured by the AC-E Field Experiment and the
DC-E Field Experiment. The AC-E Field Experiment samples 16 filters
sequentially to produce data in 15 narrow frequency bands with the center
frequencies ranging from 35 Hz to 100 kHz and a wide band from 150 Hz to
10 kHz. While these filters are always sampled sequentially for each
measurement set, the time interval between measurements may vary according
to the On-Board Flight Program used in the spacecraft. In order to obtain
all 16 frequency bands, the plot program collects 16 telemetry values centered
as closely as possible to 90° pitch angle. After collecting data over one
minute, an average is calculated for each frequency and the intensity is
plotted. Three of the four band passes of the DC-E Field Experiment, (a)
1.0-3.0 Hz, (b) 3.0-10.0 Hz, and (c} 10.0-30.0 Hz, are used in the Tow fre-
quency portion of the Electric Field display. The fourth band (0.3-1.0 Hz)
is not plotted in the current version of the program. The time interval
between these measurements is usually large (4 or 8 seconds) and the pitch
angle at the time of the selected points may vary widely from 900.

The Electric Field is shaded according to the table below.

Electric Field, E | PTot Shade

Absolute Calibration
{p volt/meter)

E < 0.984 0

0.984 € E < 2.56 ]
2.56 £ [ < 6.65 ?
6.65 < [E. < 17.3 3
17.3 ¢ E < 45.0 4
45,0 < E < 17. 5
117. S E < 304, 6
304. $OE < 790, 7
791, S E < 2055. 8
2055. S 9




The x-axis Magnetic Field is measured by a search coil magnetometer
with a range from 1.0 to 3000 Hz in 7 bands. Each band is telemetered by a
different addressabie channel and thus data are collected simultaneously
for the 7 different bands. The time interval between measurements may vary
depending on the On-Board Program but is usually large (2 to 4 seconds).
The plot program collects anly data which is within 1 second of 900 pitch
angle but even with that restriction the actual pitch angle may be much
different than 90°. The 'piano keys' effect exhibited in the Magnetic Field
spectrogram is due to a change in instrument sensitivity every minute for
which the plot program cannot normalize. The z-axis Magnetic Field data dis-
play description is exactly as the x-axis.

The encoded gray shading is determined by the following table.

Telemetry Value, V Plot

(volts) Shades
0.00 <V < 0.50 0
0.50 <V < 1.00 1
1,00 ¢V <1.50 2
1.50 ¢V <2.00 3
2.00 <V <2.50 4
2.50 <V < 3.00 5
3.00 £V < 3.50 6
3.50 <V <4.00 7
4,00 £V < 4.50 8
4,50 <V <5.00 9

The DC-E Field displayed is approximately 1/9 of the data from the static field

portion of the DC-E Field Experiment. The data are plotted point by point for the

first 8 seconds of a 73 second interval. For some On-Board Programs, the sample time

of these data is halved and then the plot shows only every other point sampled
during the first 8 seconds of the 73 second interval.
The quantity [Bm]-|BREF| is the measured magnetic field minus the mode]

or reference magnetic'fie1d. This value is calculated and plotted once each

minute for simultaneous three axis measurements by the flux gate magnetometers.



To calculate the measured B field, By, the telemetry values of the x-, y-,
and z-axis magnetometers are converted to Bx, By, and Bz in units of gammas
by means of a calibration table. For the orbit(s) of interest a fit is used
to determine the zero levels. Then Bm is calculated by By = (BX2 + Byz + Bzz)%.
The POGO (8/69), Epoch 1969.0 (Cain and Sweeney, JGR, 1970) magnetic field
model, BREF’ is available from the definitive orbit/attitude tape.

The quantities INC, DEC are the measured inclination and declination of
the magnetic field (Mead and Cahill, JGR, 1967). These are calculated from
the magnetometer data in the spacecraft reference frame and from the spatial
coordinates of the spacecraft at this specific time. The inclination and
declination of Bppp are plotted as solid lines.

The L-value, Magnetic Local Time (MLT) and Magnetic Latitude (MAG. LAT.)
are read from the definitive orbit/attitude tape. L-value is indicated by
an arrow every earth radius and by a vertical Tine segment every 1/10 earth
radius. Apogee is indicated by the arrow plotted next to an 'A'.

The Tower energies {0.73 keV to 30.2 keV) of the Proton and Electron
Flux {shown in Figure 2) were measured by electro-static analyzers with
channeltron detectors which cover this energy range in either 8 or 16 steps.
In an 8-step sequence, the plot nrogram covers the missing energy bands with
the data from the next higher level. The particle detectors accumulate counts
over a time interval specified by the On-Board Program. This time interval
usually is about 0.262 seconds during which time the pitch angle may vary
approximately 119, Thus, the data displayed is accumulated over a pitch angle
range from 78° to 90°. However, at times the accumulation time may be smaller or

Targer, in which case the lower end of the pitch angle range is closer to




or farther from 90°. The flux is calculated according to:

Ez(counts/(dt*G*dE*e))
flux = 0ne minute

number of terms in the sum

where dt is the accumulation time (seconds)
G is the geometric factor (cm? - ster)
dE is the energy interval accepted by the detector {keV)
e is the efficiency of the detector (counts/particle)
Thus the units of Electron and Proton Flux are part1c1es/(cmz*ster*sec*kev).

The gray shading corresponds to flux values as follows:

Flux, J Plot Shade

J < 3.16 x 102 0
3.16 x 102 £ g < 1.58 x 103 1
1.58x 103 € J < 7.94 x 103 2
7.94 x 103 € g < 3.08 x 104 3
3.98 x 10@ $ 3 < 2.00x 100 4
2.00 x 102 < J < 1.00 x 108 5
1.00 x 106 € g < 5.01 x 100 6
5.01 x 100 < 3 < 2.51 y 107 7
2.51 x 107 < J < 1.26 x 108 8
1.26 x 108 € J < 6.37 x 108 9

The P.A. (Pitch Angle) Parameters are the ratios

flux at 90° P.A, (averaged over one minute)
flux at 30° P.A. (averaged over one minute)

for protons and electrons for data from two selected energy intervals. The
interval indicated by 9 keV extends from 8.5 to 10.3 keV and the interval
indicated by 50 keV extends from 50 keV to 78 keV. The pitch angle at the
time the data were collected actually varies from 90° as was described above
in the discussion of Proton and Electron Flux.

The Differential Energy Density is an integration over energy (approximated

by sums) using the minute averages of flux calculated for the Proton and

-6-



Electron Flux. Hence, it is the energy density measured as close to 90°
pitch angle as possible. The Differential Energy Density for a particular

time, T, is then

Flux (E,(EN), T)¥E,(EN)+ENs].61%107
Vo (EN)
where:
EN is the energy interval over which this term is integrated (keV).

E.{EN) is the center energy of the detector (keV/particle)

0

flux (E5(EN), T) is the flux at energy E,(EN) and time T used for this

o
term (partic]es/cmz*ster*sec*kev)
V, (EN) is the velocity of particles with energy E,(EN) (cm/sec)
1.61 * 10'9 ergs/keV is a constant to convert from keV to ergs.
At a time T, if a flux value for a particular energy is missing, a value
is used which is the midpoint of the 2 adjacent energy flux values. If
more than three of the expected energy levels are missing, the point is

not plotted. The energy interval for the electron integration is from

0.7 to 405. keV and for the proton integration it is from 0.7 to 872. keV.




I1I.

The Quick-Look Plot Program

GENERAL
The uick-Look Plot Program is designed to enable the user to analyze
in detail data from the S3-A satellite. Each of the five versions of this
program (A, B, C, D, and R Versions) place an emphasis on various types
of data sampling; however, all are similar in their general characteristics.
This program generates time listing in tabular form and/or time plots
of the raw data values. The units on these outputs for particle data are
counts/readout while other data values are indicated in volts, excent as
otherwise noted.
1. Sampling Scheme
The sampling scheme for each version of the Quick-Look Proaram is
the same. The time span requested by the user is divided into three-minute
segments, which are processed independently. These three-minute segments
are further subdivided into 6 sub-segments of 30 seconds each. At every
30 second interval, the Quick-Look Program supplies the user with three

predicted orbital parameters: the L-value, the Magnetic Local Time (MLT)

and the Altitude in kilometers. Telemetry data are processed and supplied
to the user at the rate of the most fregquently sampled spacecraft channel.
Normally, this rate does not exceed 2 samples per sector or A4 times
every spacecraft roll.
2. Tabular Qutput

Tabular output for each version of the Quick-Look Program is available
on either computer printout, on microfilm or on both. There will be up
to 5 three-minute tables containing different types of information for each
three-minute interval processed. Except for the rapid sample data of
Version R which is output in grouns of spacecraft rolls, these tables are

of the same form {see Figure 3). A general orbit heading describing a



particular interval is printed at the top of each table once in 3 minutes.
It contains information about the 53-A orbit: 1its number; the year,
month, day and minute timing; the On-Board Flight Program used by the
satellite; the clock sync of the On-Board Flight Program (data sync clock
or spacecraft sync clock); the spacecraft roll period; and the type of
data that is to be output following the heading. The tabular output is
then printed out in "blocks" of 30 seconds. A table subheading is also
output every 30 seconds with the start-time of the 30 second block and the
predicted orbital parameters described in subsection A.1. above. Within
gach block of 30 seconds a line of print is allocated based on the most
frequently sampled spacecraft channel. The spacecraft sector (0-31) and
its associated time (relative to the 30 second block start time) are
always output. Corresponding data values from various spacecraft channels
are output under their respective column headings and on the line-level
associated with its correct sampling time. If data gaps exist, the data
and time are not output, but a Tine of print is none-the-less allocated
in the table. The tabular output contains all data processed by the Quick-
Look Program.
3. Plotted Qutput

The plotted output is available on microfilm only. The output consists
of from four to six frames {depending on the version) for each three-minute
interval (see Fiaures 4-7). FEach frame may contain from three to sixteen
graphs, and some granhs may have one or more ordinate scales, depending
on the type of data plotted. The graph of the Solid State Proton Detector
(SSPD) shown in Figure 5 is such an example. Four separate scales exist -
one for each digital enerqgy level plotted. The scales pertaining to a

particular level (and symbol) are located above or below the digital symbol




key.

Except for rapid sample data (Version R), which is plotted over a
four-roll time segment, the abscissa represents a three-minute seament
for all graphs on a frame. Information at the top of each frame defines
the S3-A orbit number, the date of the orbit, the On-Board Flight Program
in process at that time, and whether data collection was synchronized to
the spacecraft clock or the data sync clock. Information at the bottom
of each frame relates the type of data plotted, the type of measurement to
which the ordinate values refer, and the time of data sampling. Predicted
orbital parameters are also éupp]ied at 30 second intervals.

Most of the printed data also appears in the plotted portion with the
following exceptions:

a. gain and bias information from channel 0.

b. data from channels 2, 35 and 43.

c. P1 data from channels 57-58 if both P1 and P2 data are present.

d. data from subcom channels 102-107 and 241,

P1 data are sampled in synchronization with the S/C telemetry and are
not immediately inserted into the telemetry stream. P2 data are sampled
asynchronously to the telemetry stream and are temporarily stored in an
on-board buffer memory.

YERSION A

This version of the Ouick-Look Program processes P2 data from all of
the program channels except for DC*50 and DC*100 (channels 9 and 10,
respectively), rapid sample data {channels 28-30), spacecraft clock
{channels 32-34), the condition bits (channel 36} and star and sun data
(channels 61-62). It also processes P1 data from channels 40 and 57-58

and subcom channels 102-107, 123-124 and 241. The emphasis is not on
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any particular experiment, but rather provides a general data format.

Version A is capable of processing data from On-Board Flight Programs:
501F; 5021; 521A, B; 5228; 525A, B, C, D; 527A, B, C, D, E; 535A, B, C,
D; 565A; 567A, B.

Tabular and plotted outputs for this version are described in Table 1.
VERSION B

This version emphasizes particle data and DC field data. Only P2 data
are processed. Version B is capable of processing data from flight
programs: 521A, B; 5228, C; 524A; 525A, B, C, D; 527A, B, C, D, E;
535A, B, C, D; 544A, B; 563A, B; 564A, B, C; 565A; 567A, B; 571A, B
572R; 574A; 575A; 601B.
| Tabular and plotted outputs for this version are described in Table 2.
VERSION C

This version emphasizes the Solid State Proton Detectors and the DC
fields. Only P2 data are processed.

"Version C is capable of processing data from flight programs: 5454,
B, C, D, E, F.

Tabular and plotted outputs for this version are described in Table 3.
VERSION D

This version emphasizes particle data obtained by the channeltron and
solid state detectors. It has additional capability to process buffer
memory channel 71, the spacecraft roll counter. This version processes
solely P2 data and is capable of processing data from flight programs:
563A, B; 564A, B, C; 571A, B; 572A, B; 574A; 575A; 6018,

The tabular and plotted output for this version is described in Table 4.
VERSION R

This general purpose version is similar to Quick-Look Version A with

=11~




an additional emphasis on the rapid-sample magnetic field data of channels
98-29 and 40-42. Both the tabular and plotted output for the rapid sample
data are divided into spacecraft rolls rather than the normal half-minute
intervals.

This version is capable of processing data from flight programs:
529A, B; 547A; 549A, B.

The tabular and plotted output for this version is described in Table 5.

-12-



TABLE 1

VERSION A: On Board Flight Programs 501F; 502I; 521A, B; 522B; 525A, B,
C, D: 527A, B, C, D, E; 535A, B, C, D; 565A; 567A, B.

Tabular Qutput:

"Page"# Type of Data Spacecraft Channels
] Channeltrons 1-2, 48-49, 57-58 (P2AP1},
123-124 (subcom)
2 Solid State Electron 0, 4, 5, 50-56
and Proton Detectors
3 DC Electric and - 8(P2 only), 11-14, 40 (P2&P1)
Magnetic Fields and 1B1 41-42 (P2 only), 43, ]02-104
’subcom)and 241 subcom;.
4 ~ AC Magnetic Field-Search 6, 7, 16-21, 22-27
Coils
5 AC Electric Field-Narrow 3, 35

Band Filters

Plotted Output:

Frame# Type of Data Spacecraft Channels
] Channeltrons and 1, 48, 49, 50, 57-58 (channel 0
Solid State Electron is used for the energy level
Detector indication).
2 Solid State Proton 52-55
Detector-Part 1
3 Solid State Proton 4, 5, 51, 56
Detector-Part 2
4 DC Electric and 8(P1 and P2}, 11-14, 40-42
Magnetic Fields (P1&P2) (P2 points are
connected by lines, P1 are not).
5 AC Magnetic Field-Search 6, 7, 16-21, 24-27
Coils
6 AC Electric Field-Narrow 3

Band Filters
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VERSION B: On Board Flight Programs

TABLE 2

521A, B; 522B, C; 524A; 525A, B, C, Ds

527A, B, C, D, E; 535A, B, C, Di 544A, B; 563A, B; 564A, B, C;
5658; 567A, By 571A, B; 572A; 574A; 575A; 601B.

Tabular Qutput:

'Page"#
1

Plotted Output:
Frame#

1

Type of Data

Channeltrons and DC
Electric and Magnetic
Fields

Solid State Proton
and Electron Detectors

Type of Data

Channeltrons and Solid
State. Electron
Detectors

Solid State Proton
Detector-Part I

Solid State Proton
Detector-Part 2

DC Electric and
Magnetic Fields

-14-

Spacecraft Channels

1-2, 8, 40-42, 43, 48-49,
241 (subcom)

0, 4, 5, 50, 51-56

Spacecraft Channels

1, 48, 49, 50 (channel 0
is used for the energy level
indication).

52-55

4, 5, 51, 56

8, 40-42



TABLE 3

VERSION €: On Board Flight Programs 545a, B, C, D, E, F.
Tabular Qutput:

"Page"# Type of Data Spacecraft Channels
1 Solid State Proton 4, 8, 40-42, 51-56, 241
Detector and DC Electric {subcom)

and Magnetic Fields

Plotted Output:

Frame# Type of Data Spacecraft Channels
1 Solid State Proton 52-55

Detector-Part 1

2 Solid State Proton 4, 51, 56
Detector-Part 2 '

3 DC Electric and 8, 40-42
Magnetic Fields
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TABLE 4

VERSION D: On Board Flight Programs 5634, B; 564A, B, C; 571A, B; 572A, B;
574A; 575A; 601B.

Tabular Qutput:

"Page"# Type of Data Spacecraft Channels
1 Buffer Memory Roll 0, 1, 4, 40, 48-49, 50, 51-56,
Counter, Channeltrons 57-58, 71

and Solid State Detectors,
DC Magnetic Field
(x-axis only)

Plotted Output:

Frame# Type of Data Spacecraft Channels
i Channeltrons and Solid 48-49, 50, 57-58 (Channel 0
State Electron Detector is used for the energy level
indication).
2 Solid State Proton 52-55

Detector Part 1

3 Solid State Proton 4, 51, 56
Detector Part 2

4 DC Magnetic Field 40
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VERSION R: On Board Flight Program

Tabular Qutput:

'Page"#
1

Plotted Output:
Frame#

1

TABLE 5

Type of Data

Channeltrons

Solid State Proton
and Electron Detectors

DC Electric and
Magnetic Fields
and 1B1

AC Electric Field-
Narrow Band Filters

Rapid-sample Magnetic
Fields (by rolls)

Type of Data

Channeltrons and
Solid State Electron
Detectors

Solid State Proton
Detector Part 1

Solid State Proton
Detector Part 2

DC Electric and
Magnetic Fields

AC Electric Field-
Narrow Band Filters

Rapid-Sample Search
Coil Fluxgate
(by rolls)

AC Magnetic Field-

Search Coils
{by rolls)

-17-

5204, B; 547A; 549A, B.

Spacecraft Channels

1, 2, 48, 49, 57-58
(P1 and P2) 123-124 (subcom)

0, 4, 50, 51-56

8(P2 only), 11-14, 40-42
(P2 only), 43, 102-107
(subcom) and 241 (subcom)
3, 35

18-21, 24-27, 28-29, 40-42
(2 S/C bytes, P2 only)

Spacecraft Channels

1, 48-49, 50, 57-58
{channel 0 is used for the
energy level indication)
52-55

4, 51, 56

8, 11-14, 40-42 (3 S/C bytes)

28-29, 40-42 (2 S/C bytes)

18-21, 24-27



IV. Energy Density Program

The Energy Density Program computes particle flux, differential energy
density and total energy density from the particle measurements contained on
the SS-A Experimenter Tape. The output modes are (a) tabular listings of
particle flux as a function of energy and pitch angle, differential energy
density in each energy and pitch angle interval and the integrated energy
density, (b) plotted data on CalComp Plots, and (c) magnetic data tape
containing the computed values. This tape is used for subsequent requests
for data and is accessed through the Specialized Utility Programs {see section V).
Figures 8 to 11 are possible outputs from this oroaram called POFEN

{(Proton Flux and Energy Density) to compute and display flux and energy density.

The program collects data from each of the proton detector systems (Channel-
trons, 0.7 to 30.0 keV; Solid State Proton Detector A-telescope, 24.3 to
300.0 keV; and Solid State Proton Detector - H-telescope, 390.0 to 872.0 keV).
The Channeltrons step through the 8 energy levels (or 16 depending on ground
command) sequentially. The energy change occurs midway between roll pulses.
Data are collected for each energy Tevel and are stored until the Tevels
start recycling. At that point the various quantities are calculated. Figure 8
shows the calculations for 8 channeltron energy levels. In this example the
spacecraft was synchronized to the sun (as indicated at the upper right

of Figure 8) and so the roll pulse occurred at sun sight rather than when

the x-axis magnetometer sensed a change from positive to negative magnetic
field values (in which case 'MAG' would have been indicated). The data are
separated into quadrants where quadrant 1 is defined to be the quadrant
starting at the position of the solid state detectors when the roll pulse
occurs (approximately 180° opposite the pulse sensors). For example, data

for quadrant 4 are displayed in Figure 8 and show the calculations for the
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various energy levels vs. pitch angle (P.A.). When the spacecraft is syn-
chronized to the sun, as it is in this example, the roll pulse may occur at

a pitch angle other than 90°. This explains the value of 100.4° for the
first pitch angle. If the spacecraft were synchronized to the magnetometer,
the first pitch angle would be close to 90°. When measurements are made in
quadrant 4, the pitch angle varies from minimum to maximum and thus ‘'opposite
direction' is written at the top of the page. The diagram below illustrates

this discussion.

90° PA
\ QUAD 2

A\ 900 pa

UAD 3 )
0 QUAD 2 QUAD 3
/ \
0° PA —_ 0° PA o oy pA
f;}|800) PA \r 0/)‘30 )

QUAD 4 QUAD | QUAD 4 QUAD |
+// . \/
90°PA l b
X-AX1S MAGNETOMETER SENSES CHANGE SOJPA SUN S!GHT
FROM POSITIVE TO NEGATIVE ROLL PULSE
ROLL PULSE
MAGNETOMETER SYNCING SUN SYNCING

DIAGRAM |
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Referring to Figure 8, the time indicated is that of the first point of
the first energy level collected in this sequence. This is not necessarily
the lowest Tevel since the sequence may start at any level. In this example,

8 Tevels were collected, each level being measured for one roll, and the time
of the printed data is within the interval starting at 15 hours, 51 minutes,
24 seconds and extending for the next 8 rolls. (Normally a roll is about 8.4
seconds but this may vary with orbit).

From the Solid State Proton Detectors, in each roll, either six energy
levels are obtained from the A-telescope or four from the H-telescope {two Tow
energy bands in the H-telescope are unused in this program). The particle
data for each level is telemetered simultaneously so that in one roll all levels
of one or the other telescope are obtained, The calculations for the A-telescope
and the H-telescope are each printed separately in the same format as in Figure 8.
However, because of the simultaneous sampling of the energy levels, the time
indicated is the time of the first data point and extends only over one roll.

The upper half of Figure 8 displays flux and the lower half displays
differential energy density. Row "i" shows the calculations for data collected
from the "ith" pitch angle to the "i + 1st" pitch angle. Since in this case,

8 rolls were necessary to collect data for all 8 available levels, the pitch
angle displayed is averaged over the 8 rolls of pitch anqles calculated at
the same position in the roll of the spacecraft.

The interval over which the data are accumulated is normally 1 sector
(1/32 of a roll, or for most orbits about 0.262 seconds) during which the pitch
angle varies by about 119. However, the interval may vary depending on the
On-Board Program and on the spin rate of the satellite. If the interval is

less than one sector, this program sums the data until the interval is one
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sector. If the accumulation interval is greater than one sector, the program
distributes the counts evenly for each sector. Thus, the program is fixed
to a format of calculations once per sector.

The flux calculations are performed using the following relationship:

flux, J = c/(dt*GxdExe)
2

which has units of particles/{secxcm“*sterskeV)
where:
¢ = counts/readout
dt = accumulation time (seconds/readout)
G = geometric factor (cmZ+ster)
dE = energy band of detector (keV)
e = efficiency of the detector (counts/particle)

Referring again to Figure 8, these values are printed in the table labeled
'"FLUX' with simple sums for each energy level at the bottom of each column and
sums for each pitch angle at the end of each row.

The double differential energy density with respect to energy and solid

angle is printed in the table labeled 'ENERGY DENSITY'. These are calculated
by
&% - geg /¥ ws
dEd® of Yo
which has units of ergs/(cm3*ster*keV)
and
E, = center energy of the detector (keV/particles)
Vo = velocity of the particles with energy E, {cm/sec)
s = 1.61 » 1072 ergs/keV
The sums in the column headed 'SUMxE(I)' are approximate integrations over

enerqy. Thus these are differential energv densities with respect to solid angle:
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g -“-fJ*EO/VO*s dE ?1}; JHE /U xsHDE()
and has units ergs/(cm3*ster) where DE(1) is the energy interval over which
this term is used in approximating the intearal. (This DE is not necessarily
the same as dE because the detector energy bands may overlap or not meet.)
The number of energy intervals is n.

The sums in the Tower row headed 'SUMxOGA(j)' are approximate inteqrations
over solid angle, which are the differential energy densities with respect to

energy:

8
§ = [uo/vons $9F L ey lgrs ()
J:
and have units ergs/(cm3*kev). If a(j) is pitch angle j then o(i) is the

solid angle from aj) to a{j+1) so that {j) = 21/~QE]) )sintxd a{ster}.
ol j+1

The last value in this row is the energy density over the entire range of
the detector system. [t is the approximate integration over energy and sclid
angle:

n 8

§ =ff JxEo/Vg*s dOdE T DE(i)* Y JxEo/Vg*s*a(]) (ergs/cm3)

i=1 j=1

Each term of this sum over energv, namely
] 8 *
DE(1)=* E: J*EO/VO*S*Q(J)
j=
is printed out in the next row headed 'SUM«0GA{J)*DE(I)'.

PN and PS are the normal and tangential components of energy density

defined by

sina(3)*(J#E/Voxst 23 )*DE(1))
1

™M=
g =)

PN =

H
—_

=1 ]
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8
}E E: cos2(j)+(J+E of Vors#(3)+DE(1))

Then PN + PS is equal to the energy density.

The pitch angles are calculated as:

= cos'](Bx/(sz + By2 + Bzz)%)

where Bx, By and Bz are the magnetometer readings converted to cammas (as
described in the Summary Plots, Section II). The values then range from 0°
to 180° but for the quadrants where o is normally areater than 90° the pitch
angle printed is 180° -a. The magnetometer measurements are made Tess often
than the particle measurements so a linear interpolation is performed between
adjacent pitch angles unless a minimum or maximum occurs. In that case, a
new extremum, o', is calculated as the point of intersection of the lines
defined by the 2 points on either side of the old extremum. If the spin axis
is not exactly perpendicular to the E?'Fi@]d, particles are not measured at all

pitch angles (see Diagram 2 below).

180 <

0e MISSING PITCH ANGLES

DIAGRAM 2
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Ifa' is within 20° of 0° or 180° pitch angle, the flux at these angles is quite

small in comparison to that at larger pitch angles and the energy density is even
smaller since the solid angle at these angles is small and thus is assumed to be
negligible. However, if a' is not within 20% of 0° or 180° a correction should be made
to the energy density. No correction is made by this program but o' (or 1800-4')

is printed. Written directly above that is the interval in which a' occurs. Re-
ferring to the example in Figure 8, the interval is '9' indicating ' occurred be-
tween the 9th pitch angle {15.3°) and the 10th pitch angle (not indicated on the
page).

The 'P.A. FLAG' in the upper right of Figures 8 and 9 indicates

1: - no problems calculating pitch angle

2: - saturation occurs in some magnetometer point necessary to calculated pitch

angles.

3: - complete saturation of magnetometer.

In either case 2 or 3 the last valid pitch angle calculations are used.

Figure 9 shows the sum over the hemisphere defined by quandrants 3 and 4 of the
enerqgy density per keV for each energy band vs. time. The column of 'S' at the right
indicates synchronization to the sun whereas a blank in this column indicates magne-
tometer synchronization. If the minimum pitch angle is greater than 209 it is print-
ed along with the solid angle calculated in the interval in which this minmum occurred.

The data in figure 10 are derived from the Soilid State Proton Dector A-telescope
for orbit 321 in its entirety. This is a plot of energy density in each of the 6
energy bands measured by the A-telescope detector system in quandrants 3 and 4. The
energy levels from Jowest to highest are indicated by the symbols '1'-'6' as the points
on the plot. Similar groups are produced for the Channeltrons and the Solid State
Proton Detector H-telescope.

Figure 11 tabulates the sum of quadrants 3 and 4 of energy density over various
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energy bands and also the total energy density from 1 to 872 keV. The energy
density calculated from the H-telescope detector is from 390.0 to 872.0 keV but
the value shown is extrapolated from 300.0 to 390.0 keV by using the average of
the energy density per keV of the highest (300.0 keV) band of the A-telescope and
the Towest band (390.0keV) of the H-telescope.

Although the examples of Figures 8 to 11 illustrate only data from quadrants

3 and 4, the same analysis can be done for quadrants 1 and 2.

-2h-




V. Specialized Utility Programs

Specialized programs described in this section are used to

a. examine certain data in greater detail during specific time periods.

b. facilitate interpretation

c. focus attention on particular aspects of the data

d. display the data in other formats as energy density spectra, flux spectra,

three-dimensional flux and 1st invariant plots.

Figure 12 shows the energy density (ergs/cm3) integrated over pitch angle in each
of two selected energy bands of the channeltron detector system for all of orbit 314.
Each quadrant or the sum of any of the quadrants can be plotted. The values are normal-
ized to a hemisphere by multipiying the sums with weights as follows:

2.0 * sum of one quadrant 0.667 * sum of three quadrants

1.0 *sum of two quadrants 0.500 * sum of four auadrants
Figure 12 shows the energy density in energy band 6 (center energy of 2.7 keV) with
a plot symbol '6' for each point, and energy band 16 (center energy of 25.6 keV} with
a plot symbol 'x'. The points can optionally be connected and the levels are indicated
by the point symbols where '2'-'8' indicate the respective levels and symbols 'A','CT,
'E', 'X' ipdicate levels 10, 12, 14, 16 respectively. Similar plots for the Solid
State Proton A-telescope use symbols '1'-'6' for the six energy levels and '9', 'A’,
‘B', 'C' for the four levels of the H-telescope in order of increasing energy levels.

'Figures 13 and 14 show flux profiles for selected energy bands and a selected
pitch angle interval. The flux values plotted are those calculated by the Energy
Density Program {section IV). Figure 13 shows the entire orbit while Figure 14
shows an expanded time scale of a portion of the orbit. The flux measured in a
particular quadrant or the average flux measured in more than one quadrant may be
plotted.

The differential proton energy density spectrum, d£/dE vs. E, is plotted in

Figure 15. The values plotted are those obtained by the Energy Density Program.
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The bars indicate the sum of df/dE calculated in quadrants 3 and 4 for each energy
band. The width of the bars show the enerqy band measured by the particular detector,
The sum of d&/dE calculated in quadrants 1 and 2 is indicated by '+' and extend over
the same enerqy 1ntérva1s indicated by the bars. The time shown is the beginning

of the time interval over which the data on the graph were collected.

The proton flux spectrum, J vs. E, for a particular pitch angle range is shown
in Figure 16. The average flux calculatgd at this pitch-angle-range in quadrants
3 and 4 and the average flux in quadrants 1 and 2 for each energy band are plotted as
described in the previous paragraph.

Figure 17 is a 3-demensional plot of energy vs. pitch angle vs. proton flux with
the projection onto the x-y plane. This is an example of flux measured while pitch
angle varied from maximum to minurmum, 179.00 to 1.00 in this case. The plot contains
flux from the energy levels measured by the Channeltron, Solid State Proton A-
telescope, and Solid State Proton H-telescope detector system. The fluxes and pitch
angles are calculated in program POFEN. There is an option to also plot data collect-
ed from minimum to maximum pitch angle. As explained in the discussion of POFEN and
by Diagram 1, séction IV, the pitch angle progresses, starting from quadrant I (one), as
90° to 180° to 90° to 0° to 90°. Thus data displayed from minimum to maximum pitch
angle is measured in quadrants 4 and 1 while data from maximum to minimum is measured
in quadrants 2 and 3.

The time indicated in Figure 17 is the beginning time of the interval over which
the data were collected.

A plot of a number, J/E, which is proportional to the density in phase space for
900 particles, is plotted as a function of the first invariant, E/B, in Figure 18. The
flux closest to 90° pitch angle is averaged over the requested quadrants for each energy
band and then divided by the center energy of the detector, Eo’ in keV. The bars ex-

tend from EMIN/B to EMAX/B where EMIN and EMAX define the limits of the energy range of
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each detector. The B field is calculated as for the Summary Plots (Section 1) and
its value in gammas is printed at the upper right. Thus units for the abscissa
are keV/gamma. The pitch angle printed is the average of the pitch angles of the
data shown in the plot. The time is the midpoint of the interval over which the

data on the graph were collected.
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VI. Energy Level Plot Program

The Energy Level Plot Program was developed, initially, to analyze the
particle data from the second half of 53-A observations when the analog data
from the satellite were not available, due to a failure in an analog multi-
plexer on the spacecraft in April of 1973.

However, almost all the functions provided by this program, with the
exceptions mentioned later in this section, are equally well available for
the observations during the earlier half of $3-A. This program performs
detailed data analysis to separate telemetry data corresponding to the various
energy levels, roll by roll, and optionally calculates the pitch angle associated
with each observation. The resultant output is available as 30" CalComp plots
and/or SD-4060 microfilm plots with several options which will be described
later. Briefly, the various types of basic plots available are:

(a) The plots of the proton counts/sector as a function of time (plotted
along horizontal axis) for each energy band. Separate plots exist for each
energy level {8 or 16 channeltron levels and 6 low-energy SSPD Jevels) and
all the counts for a particular cycle are plotted in a vertical Tine corres-
ponding to the time at the end of the energy step (see Figure 19). Similar
plots for the electrons (16 or 8 channeltron levels and 4 SSED Tevels) are
also available in a separate computer run;

(b) Plots similar to (a) above except that instead of all the points in
an energy level cycle, only a maximum of four points corresponding to the
observations at approximately 90°, 70°, 50° and 30° pitch angles are displayed
with an identifying plot symbol (see Figure 20); |

(c) Approximately two minute averages of the proton or electron flux
spectrum (flux vs. energy) for any or all four pitch angles mentioned in

the above (see Figure 21); and,
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(d) The double differential energy density spectrum plots similar to
{c) above (see Figure 22).

Since plots (c) and (d) are available as subsets of various outputs
from the Eneray Density Program, they have usefulness only for the 53-A orbits
where analog data are not available. For the sake of completeness, listed
in Appendix B are the energy bands in keV corresponding to the various proton
and electron energy levels used in this Program,.

This program is capable of processing data from essentially all the On-Board
Flight Programs. Clearly, the On-Board Program present would dictate whether
a certain type of data are actually available or not (except, when a particular
detector has been shut-off by ground control commands to conserve power); for
example, no Solid State Proton or Electron data are available when the On-Board
Program 5498 is present. For this purpose, the Table 6 below 1jsts the addressable

channels processed by the commonly used flight programs.

Table 6

Particle Detector Sampling in Some Commonly Used Flight Programs

{n-Board Electron Proton

Flight Program Chann. SSED Chann. SSPD SYNC
521A Y Y Y Y D
5227, B Y Y Y Y S/C
52447 N N Y ¥ D
5258, D Y Y Y ¥ D
527E Y ¥ Y Y D
H45E N N N Y D
547A Y ¥ Y Y D
5498 Y N Y N )
563A Y Y Y Y D
564A ¥ Y Y Y D
572A N N N Y D
6018 ¥ Y Y Y D

Y = Yes, N = No, D = Data Sync Clock, S/C = Spacecraft Sync Clock
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Figure 19 shows the output plots for the Solid State Proton detector
data for a period of approximately one-half of an S3-A.orbit. Only the low
SSPD energy levels are plotted. Generally, the Solid State Proton detector
data are collected in a Tow energy mode for three spacecraft rolls and then
in high energy mode for one roll. This program, after analysis of data, picks
up a roll corresponding to the low energy mode and then plots data for every
fourth rol1l there-after. Since the sampling rate of any Solid State Proton
detector data depends on the On-Board Flight Program used on the spacecraft at
that instant and may also vary from one roll to another roll {in a systematic
manner), all the counts, before plotting, have been normalized to counts per
sector. For instance, for On-Board Flight Program 564A, SSPD2 is sampled once
per sector in rolls 1 to 4 and twice per sector in rolls 5 to 8. The counts,
therefore, in rolls 5 to 8 are multiplied by a factor of two. The number of
points plotted in a vertical 1ine is a function of the sampling rate (or,
equivalently of the Flight Program). However, an option exists within the
program to request all the points be plotted or points in quadrants 3 and 4
only (see Diagram 1, under Energy Density Program, for explanation) be plotted.
The time on the horizontal axis would always correspond to the end of the
energy level.

Plots similar to the ones in Figure 19 are also obtained for the proton
channeltrons. There are eight plots in a frame; thus, one or two frames will
be plotted depending on whether the energy range is covered in 8 or 16 steps.
In an 8 step sequence, the energy levels are cycled through levels 16, 14, 12,
10, 8, 6, 4, and 2 with increasing time, while in a 16 step sequence the cycle
is 16, 15, ....5 3, 2, 1. In a particular frame, the sequence of levels
processed moves upwards. Thus, for a 16 step sequence, the first frame will

have channeltron level 16 at the bottom and the channeltron level 9 at the
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top; the second frame will have channeltron level 8 at the bottom and level 1
at the top. However, this situation occurs only for the orbits in the first
half of the life of the $3-A observations, only where the absolute level number
can be determined. For the later orbits, characters A, B, C, ..., N, 0, P
would be written for the channeltron level numbers. Usually, a study of the
output plots helps one to determine the actual level numbers. One of the
important facts to key on is to determine in which two adjacent plots the
change from level 1 (or Tevel 2, for 8 step sequence) to Tevel 16 has occurred.
Thus, if level C is determined to be actually Tevel 1 and level D to be level 16,
the remaining levels are uniquely identified. Just as in the case of SSPD,

an option exists whether all the points for an energy level be plotted or

only the points corresponding to quadrants 3 and 4 be plotted. However, when
the channeltron detectors change levels after every half-roll, the request for
'quadrants 3 and 4 only' would be suppressed.

For electrons, in addition to the electron channeltron plots similar to
the proton channeltron plots, plots similar to those in Figure 19 are also
obtained for the Solid State Electron Detector (SSED). In this case, one
plotted frame has the four plots corresponding to the four SSED levels. The
bottom-most plot corresponds to the lowest energy level (ie. level 1). As
remarked earlier, for the orbits during the second half of the life of 53-A,
the actual SSED levels cannot be determined, and so, the letters A, B, C, and
D are written for the SSED energy levels. Visual study of the output plots
can, again, help one to determine the actual energy level.

Figure 20 shows the output plots similar in nature to the plots in
Figure ?9 except that, now, the counts corresponding to the (approximate) values
of pitch angles of 909, 70°, 50°, and 30% have been separated and identified

by the following characters:
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Character Value of pitch angle

- 90°

70°
* 50°
+ 30°

Since the sampling rate for any detector is a characteristic of the
On-Board Flight Program present on the spacecraft, it may not always be possible
to have a count near each of the above values. For most cases, when the sampling
rate is at least once per sector, the difference in pitch angles between two
consecutively readout counts will be less than 360/32 ie. less than 8. A
count is identified to correspond to, say, 70° if, i) the pitch angle calculated
at the instant this count was readout is the one nearest to 70° and, i1) it is
no more than 9° away from 70°,

The calculation of pitch angle is best performed in the Geocentric Equatorial
Inertial (G.E.I.) Coordinate System (Russell, CE, 1971). For this, we use the
POGO (8/69), Epoch 1969.0 (Cain and Sweeney, JGR, 1970) magnetic field model,
the components of which in the 6.E.I. coordinate system are available from the
53-A definitive orbit/attitude tape. Also available on this tape are, the sun
vector and spacecraft Z-axis components in the G.E.I. coordinate system. The
pitch angle is calculated as follows:

Let f, ﬁ, and S by the unit vectors, respectively, along spacecraft
Z-axis, B-field and the sun line and let ?, Y be the other two unit vectors
along spacecraft coordinate axis. Thus, X and ?, for a roll spin, are rotating
about the spin axis (? vector) and, thus, their values are changing in the
G.E.I. coordinate system. Let at time t = t,, % and ¥ have the values io and
?0. Then, the unit vector, 8, pointing towards the Solid State Proton Detector

{(which remains fixed along the spacecraft x-axis) at time t will be
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d = cos u 20 +sin w ?0
w = 2m_(t-to) , T =roll period

T

Thus, the pitch angle o at this instant, is determined by

cos o= B.d = cos w @.ﬁo + sin w @.?0
The choice of vectors io and ?0, where tq corresponds to the 'roll start
time' makes the calculation the simplest. We thus have two cases:
Case 1: Sun Sync. In this case, the roll pulse corresponds to the
sun sight. Since sun-sensor lies along the spacecraft x-axis, in this case,

§ Ties in the X, 7 plane and so

?O*QX/S\
17 x !
and ?0 = ?0 X %.

The pitch angle is now easily calculable.

Case 2: Magnetometer Sync. In this case, the roll pulse corresponds

to the instant of the x-axis magnetometer changing sign. If O is the angle

between 7 and @, then

B =cos OZ+sineg ?0

i.e. cos 0 = B.7
Thus,
cos a = B.d = sin 0 sinaw gives the pitch angle.

Plots similar to figure 20 are obtained for the proton channeitrons,
electron channeltrons and the solid state electron detector with the ordering

of plots, etc., being still the same as described for figure'l9.
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Some restrictions or additional options available on the preceding plots
are now mentioned. Plots similar to Figure 20 are not available for the
orbits utilizing On-Board F1ight Programs in the spacecraft clock sync mode.
This is because the algorithm for computing the pitch angles from the model
magnetic field values cannot be used in this mode. This situation does not
occur in any orbit during the second half of the 53-A 1ife time. However,
it does remain a restriction for the orbits in the first half of s3.p Tife
time. Since for an SS-A orbit several hundreds of thousand points are plotted
in the type of plot of Figure 19, the CalComp plots requires several
hours of plotter time. Thus, it may, in general, be a better jdea to get
SD-4060 plots for the entire orbit to get an asymptotic idea of the physics
and then to get CalComp plots for the selected interval({s) of the orbit.

When SD-4060 microfilm plots are desired, the requested time is divided into
intervals of two hours to be plotted on separate frames. This insures proper
resolution since the horizontal width on a $D-4060 frame is limited. For

any plot similar to Figures 19 and 20 an available option is the range along

y-axis. This can be specified by the two parameters, m and n, defined as

- n -
Ymin =10 n==0,1, ....

_ 1almtn)
Ypax = 10

Finally, one could, optionally, have all the x-axes {(on the various plots in
a single frame) be labeled in contrast to the default situation of the
bottom-most plot being labeled as in Figures 19 and 20.

Figures 21 and 22, respectively, give the particle flux in units of
number/cm?-sec-ster-keV and the differential energy density in units of
ergs/cm3-ster-kev. The calculations of these quantities is similar to the

calculation outlined in the Energy Density Program (section IV). The output
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plots are similar to the corresponding plots in that program except for the
following comments:

(i) One can make separate or a single plot corresponding to any set of
the four values of pitch angles specified earlier (i.e. ~90°0, 700, 509, and 30°).
The calculation of the pitch angle remains the same as previously outlined.
Thus, one could specify, for example, fluxes and differential energy densities
corresponding to particles with pitch angles approximately 300 and 90°, and
only these would be plotted (on the same plots or separate plots). The character
plotted at the center of the energy bar determines the pitch angle value used;
the legend for this remains the same as given earlier.

(ii) The choice of the CalComp and/or the SD-4060 microfilm plots exists.

(i1i) L-value and the Magnetic Local Time printed on each plot are
read from the definitive orbit/attitude tape and correspond to the minute
just before the time printed on each plot.

(iv) Approximately, two minute average values are plotted. Actually,

16 rolls of the spacecraft are used and since the roll period is roughly 8.4
seconds, it amounts to over two minutes. For the cases where channeltrons
have 16 step sequence and level changes after a full roll, this corresponds
to a single point. However, for the case of an 8 step sequence and half roli
long energy level steps, the values used correspond to the averages of four
readouts. For the Solid State detectors, one always has average of at least

two points.
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EXPERIMENT  ABREV ~ CHANNEL
SSED CMST 0
CHM SCL 1
CHM CHST 2
ACEF SAQ 3
SSPD SSPA] 4
SSPD SSPA2 5
ACMF S1B7 6
ACMF S2B7 7
DCEF E5 8
DCEF E50 9
OCEF E100 10
DCEF BP31 11
DCEF B13 12
DCEF 8310 13
OCEF B1030 14

15

ACMF S1B1 16
ACMF S1B2 17
" S1B3 18

! S1B4 19

" S1B5 20

" S186 21

" S2B1 22

" S2B2 23

" 5283 24

! 5284 25

APPENDIX A
9.7 ADDRESSABLE CHANNELS

CHANNEL ASSIRNMENT

Commutator and Gain Status
Staircase Level
Channeltron Status
Spectrum Analyzer Qutput
SSPD - Analog Word 1
SSPD - Analog Word 2
Search Coil X-Axis, Band 7/
Search Coil Z-Axis, Band 7
X5 DC Electric Field {X20, actual)
X50 DC Electric Field (X200, actual)
X100 OC Electric Field
.3-1 Hz Bandpass Filter
1-3 Hz Bandpass Filter
3-10 Hz Bandpass Filter
10-30 Hz Bandpass Filter
Note Available, Not Used
Search Coil X-Axis, Band 1
Search Coil X-Axis, Band 2
" ! " Band 3
! " " Band 4
" " " Band 5
! " " Band 6
Search Coil Z-Axis, Band 1
" " " Band 2
" " g Band 3
! " " Band 4

TYPE

ANALOG — MS

MSB



53_A ADDRESSABLE CHANNELS

EXPERIMENT  ABREV ~ CHANNEL # CHANNEL ASSIGNMENT ANALO%XEEMSB
! S2B5 26 ! " " Band 5 " !
" S2B6 27 " ! " Band 6 y "
" SCMX 28 Search Coil Rapid Sample, X-Axis " "
" SCMZ 29 3 ! " " Z-Axis " :
ACEF ACEFR 30 AC E-Field Rapid Sample " !
70 - 31 Test Turn On, Ground Checkout Only ! "

SCT™ 32 5CC Time (16 Bits)(Spacecraft Clock) PARALLEL DIRITAL
SCTC 33 SCC Time (12 Bits) Course ¥ "
ACEF SCTF 34 SCC Time (12 Bits) Fine PARALLEL DIGITAL

ACEF ICTR 35 AC E Counter ! "
B COND 36 Condition Bits (6 Bits) 0,0,6,5,4,3,2,] ! "
37 Non Existent " "
38 Non Existent " "
39 Non Existent ! "

DCMF FGX 40 X-Axis Fluxgate Magnetometer ANALOG  LSB
DCMF FGZ 41 7-Axis Fluxgate Magnetometer " !
DCMF FGY 42 Y-Axis Fluxgate Magnetometer " "
DCMF P12M 43 F.C. +12 Volt Monitor ! "
44 A Spare " *
45 Not Available, Not Used " "
46 Not Available, Not Used " "
47 Not Available, Not Used " "

CHM ABE 48 Channeltron A/B Data Out - Electrons Acc#l RANDOM  PULSE
CHN copP 49 Channeltron C/D Data Out - Protons Acc#2 " "
<SED SSDE 50 Solid State Electron Detector Acc#3 " "
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EXPERIMENT

ABREV ~ CHANNEL #

SSPD
SSPD

CHM
CHM

SSPD6
SSPDI
SSPD?2
SSPD3
SSPD4
SSPD5
EDAT

FDAT

STARD
SUND

51
52
53
54
55
56
57
58
59
60
61
62
63

S3-A ADDRESSABLE CHANNELS

TYPE
CHANNEL ASSTGNMENT RANDO PULSE
SSPD - Digital Word 6 Acc#d " "
SSPD - Digital Word 1 Acc#b " "

" ! Word 2 Acc#6 " "

" " Word 3 Acc#/ " "

" " Word 4 Acc#8 " "

" " Word 5 Acc#9 " "
Channeltron, Z-Axis E Data Out Acc#10 ! !
Channeltron, Z-Axis F Data Out Acc#11 " "
Non Existent ! !
Non Existent Serial Digital

Star Data (SCADS) n T

Sun Data (Optical-Aspect)
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$3-A Energy and Frequency Bands

APPENDIX B

Proton and Electron Channeltron Energy

Channeltron
Level

]
2

9

10
11
12
13
74
15
16

Energy Ey (keV)  Epip

11

13.
17.
25.

.84
.16
.43
.76
.25
.69
.33
.04
.94
.04
.56
16
.34

50
76
62

1

15.
22.

Bands:

(keV)

71
0
21
.53
.90
.34
.81
.51
A7
.25
.39
.97
.58
74

50
29

Solid State Proton Detector (SSPD) Energy Bands:

Low Energy Mode:

SSPD Level

A-Telescope

Energy E, (keV) Erpin

29.
42,
64.
108.

7
75
5
55

24.
35.
50.
78.

(keV)

3
1
4
6
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Emax (kEV)

0.97

1
1

10.
13.

15.

21

30.

Emax

35.
50.
78.

138.

37
.65
.08
.60
.18
.84
17
10
A3
73

81
10
93

.01

23

{keV)

AE (keV)

0.26
0.36
0.44
0.55
0.70
0.84
1.03
1.25
1.53
1.87
2.34
2.84
3.52
4.19
5.51
7.94

AE {keV)

10.8
15.3
28.2
59.9

Addressable
Channel

48 for electrons

49 for protons

Addressable
Channel

52
53
54
55




Channeltron
Level
5 167.0
6 247.75

9

10
11
12

High Energy Mode:

410.0
481.5
603.5
773.0

§3-4 Energy and Frequency Bands

Energy E, (keV)

Emin (keV)

138.5
195.5

H-Telescope

390.0
430.0
533.0
674.0

Erax (keV)

195.5
300.0

430.0
533.0
674.0
872.0

Solid State Electron Detectors (SSED) Energy Bands:

SSED Level
1 h5.0
2 105.0
3 188.0
4 325.0

Energy £, (keV)

Emin (keV)

35.0
75.0
126.0
280.0

Emax (keV)

75.0
126.0
230.0
405.0

AE (keV)

57.0
104.5

40.0
103.0
141.0
198.0

AE {keV)

38.0
49.0
104.0
125.0

The energy Eq is the center energy for the channeltrons {so that

Addressable

Channel
56
5

54
55
56
51

Addressable

Channel -

50

Emin = 0.87Eg and Emax = 1.18Eg) and is the center of Egmin and Epax for Solid

State Detectors.

AC E-Field Frequency Bands:

Filter
Number

Fo

(Wide Band)

Minimum

Freguency

(kHz)

0.15
75.00
41.80
23.50
13.30

Maximum
Frequency
(kHz)
10.00
115.00
75.00
41.80

23.50
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Channel



Filter
Number

b
F12
F13
F1g

F1s

Minimum
Frequency
(kHz)
7.50
4.18
2.35
1.33
0.75
0.418
0.247
0.149
0.084
0.048

0.030

DC E-Field Frequency Bands:

Minimum

Frequency

{kHz)
0.010
0.003
0.001

Maximum

Frequency
kHz}

13.0
7.50
4.18
2.35
1.33
0.750
0.418
0.247
0.149
0.084

0.048

Maximum
Frequency

(kHz)

0.030

0.010

0.003

Search Coil Magnetometer Frequency Bands:

Minimum
Frequency
(Hz)
1000.00
300.00
100.00
30.00
10.00
3.0

1.0

Maximum
Freguency
(Hz)
3000.00
1000.00
300.00
100.00
30.0
10.0

3.0
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Addressable
Channel

14
13
12

—————— Addressable Channel ------

X-axis

6
21
20
19
18
17
16

Z-axis

7
27
26
25
24
23
22




VITII. Appendix C
Spacecraft Coordinate System:

A photograph ot the Explorer 45 satellite showing the confiquration
of the detectors mounted on the booms and in the main body apoears in
Figure 23. The spacecraft consists of a main body and five booms. The
midband of the spacecraft contains the electronic systems and the particle
detectors. For the purpose of the identification of the location of the
various instruments, we shall define a Teft-handed coordinate system as
follows:

The spin axis which is the axis of symmetry shall define the z-axis.
The direction of the small booms and large booms shall define the x-axis
and y-axis, respectively. ATl of the detectors except two are placed
perpendicular to the spin axis, so that, they observe in the x-y plane.

Figure 24 shows a view of the spacecraft looking down the z-axis. The

direction of the spacecraft spin is from + y-axis to + x-axis. Noticé that we
use @a left-handed coordinate system for this description. For most
calculations when one chooses a right-handed coordinate system, the direction
of the spin is from + x-axis to + y-axis.

Looking at the spacecraft drawing again {Figure 23), a triaxial fluxgate
magnetometer is contained in the rectangular box on the boom along the
spin axis. The polarity directions for the x and y axes magnetometers are
as shown in Figure 24 and the z-axis magnetometer has polarity along - z-axis.
Two search coil magnetometers, one parallel and one perpendicular to the
spin axis, are held at the end of the short booms. The two spheres,
mounted 5 meters apart on the Tong, insulated booms, serve as sensors for
both dc and ac electric field measurements. While the electric field
measurements are made only along one axis, two-axis information is obtained

because of the satellite spin.
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At an angle of 22° to the x-axis, i.e. along facet 'F', lies the
channel multiplier detector system. For the following description, it is
more convenient to define another set of orthogonal x' and y' axis which are
coplaner to x-y plane. The x' axis makes an angle of 2240 with the x-axis.
Thus, the x-y axis channeltrons make observations along x' axis. Thus,
with the spin of the spacecraft, various pitch angles will be scanned. Since
the z-axis was placed near the ec]iptit plane, the local magnetic field
stays near the x-y {(or equivatently, x'-y') plane and so pitch angle range
from 90° down to a small angle are measured. Also, along the facet 'F’,
lTooking perpendicular to the x-y plane lie the two z-axis channeltrons, which
thus measure particles of relatively fixed {and near 90%) pitch angle
particles,

The two other important instruments along facet 'F' and looking along
x' axis are the OA Earth telescope and the sun sensor. The latter instrument
would determine the times of sun crossings. In the data sync clock mode,
while synchronized to the sun sensor, the sun crossing would initialise
the 'rol1 start pulse' and, thus, would correspond to sector zero. Howeyer,
while synchronized to the magnetometer, the 'roll start pulse' is initialised
when the x-axis fluxgate magnetometer becomes negative. (Actually, the
polarity vectors of x-axis and y-axis fluxgate magnetometers Tie along
+ x' axis and - y' axis as shown in the Figure 24). Thus, in this case
at sector zero, the magnetic field would be perpendicular to the x' axis and its
component in the x-y plane will be the vector §;y, i.e. B field at roll start
time will be along y' axis.

Along the facet B and looking in the - x' axis direction is the Solid
State Electron Detector system {containing a magnetic spectrometer with

four surface barrier detectors) and the Solid State Proton Detector system
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(consisting of two surface barrier Solid-State Detector telescopes, each
with two elements). As in the case of the channeltrons, with the spin
of the spacecraft, virtually a complete equatorial pitch angle distribution

of the particles can be obtained during each roll.
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